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ABSTRACT
O b je c tiv e s  o f  t h i s  re s e a rc h  were to  o b ta in  e c o lo g ic a l  d a ta  
ab o u t th e  b o l l  w e e v il, Anthonomus g ra n d is  Boheman, r e l a t i v e  to  
d i s p e r s a l  o f  o v erw in te red  p o p u la tio n s  in  re sp o n se  to  s e le c te d  
s t im u l i  and to  u t i l i z e  th e se  d a ta  in  c o n tro l  program s.
A th re e -y e a r  s tu d y  o f  th e  b o l l  w eev il d is p e r s in g  from h ib e r ­
n a t io n  s i t e s  was made in  n o r th e a s t  L o u is ia n a . Data from  th e se  
s tu d ie s  in d ic a te d  th a t  b o l l  w e ev ils  tend  to  co n g reg a te  in  a re a s  
o f o ld e r ,  more m ature c o tto n  upon em erging from w in te r  q u a r te r s ,  
e s p e c ia l ly  i f  such a re a s  a re  lo c a te d  a d ja c e n t  to  h ib e rn a t io n  
s i t e s .
O verw in tered  b o l l  w eev ils  c o n c e n tra te d  in  e a r ly  p la n te d  
b o rd e r  rows o f c o tto n  i f  th e  d i f f e r e n t i a l  in  p la n t in g  d a te s  was 
s u f f i c i e n t  to  g iv e  a d i s t i n c t  d if f e r e n c e  in  s iz e  o f  p l a n t s .  
I n s e c t i c id e s  a p p lie d  to  a re a s  where b o l l  w eev ils  were congregated  
caused a r e t a r d a t io n  in  b u ild u p  o f p o p u la tio n s  in  a d ja c e n t  a r e a s ,  
th e reb y  d e la y in g  th e  d a te  a t  which o v e r a l l  i n s e c t i c id e  tre a tm e n t 
had to  be i n i t i a t e d .
S tu d ie s  conducted  d u rin g  1965 and 1966 showed th a t  the b o l l  
w eev il e x h ib ite d  a d i s t i n c t  n o n p re fe ren ce  fo r  c o t to n  p o s se s s in g  
g e n e tic  c h a ra c te r s  fo r  red  f o l ia g e .  Where f i e ld s  o f  c o tto n  pos­
s e s s in g  re d  f o l ia g e  were b o rd e red  by narrow  s tjr ip s  o f c o tto n
ix
p o sse s s in g  g reen  f o l i a g e , b o l l  w e ev ils  tended to  co n g reg a te  in  
th e  b o rd e r  s t r i p s  upon e n te r in g  th e  f i e l d s .  Where such co n cen tra ­
t io n s  o c c u rre d , subsequen t a p p l ic a t io n s  o f  in s e c t ic id e s  reduced 
b o l l  w eev il numbers and th u s  d e lay ed  p o p u la tio n  b u ild u p  in  the  
rem ainder o f  th e  f i e l d .
S tu d ie s  were conducted  on the b eh a v io r  o f b o l l  w eev ils  in  
th e  f i e l d  in  resp o n se  to  the  sex pheromone. D ata from th e se  
s tu d ie s  in d ic a te d  th a t  b o th  th e  b o l l  w eev il and the th u rb e r ia  
w e e v il, Anthonomus g ra n d is  th u rb e r ia e  P ie rc e ,  em it some s o r t  o f 
sex  a t t r a c t a n t ,  o r  assem bling  s c e n t ,  to  which b o l l  w eev ils  respond 
under c e r t a in  c o n d itio n s  in  the  f i e l d .  Caged m ales were more 
a t t r a c t i v e  than  caged fem ales. Both m ales and fem ales were 
a t t r a c t e d  to  caged m ales. Response was o b ta in ed  only  d u rin g  the 
e a r ly  p a r t  o f th e  c o tto n  growing season  a t  vriiich tim e o v e rw in te rin g  
b o l l  w e ev ils  were e n te r in g  th e  c o tto n  f i e l d s .
x
INTRODUCTION
Hie c o n t r o l  o f  i n s e c t  p e s ts  ach iev ed  w ith  c h lo r in a te d  hydro­
carbon  i n s e c t i c id e s  s in c e  World War I I  has  b een  so d ra m a tic  th a t  
many l e s s  s p e c ta c u la r  m ethods o f  I n s e c t  s u p p re s s s io n  have been  r e ­
p la c e d  and t h e i r  v a lu e  f o r g o t te n .  W ith th e  g ra d u a l developm ent o f  
p re v io u s ly  u n reco g n ized  prob lem s a s s o c ia te d  w ith  in s e c t ic id e - b a s e d  
c o n t r o l  program s th e  tre n d  h as  r e v e rs e d .  I n s e c t i c id e  r e s i s t a n c e ,  
r e s id u e s  in  p la n t  and an im al t i s s u e s ,  and p o s s ib le  u n d e s ir a b le  s id e -  
e f f e c t s  on p o p u la t io n s  o f  n o n ta rg e t  s p e c ie s  by p r e s e n t  program s has  
n e c e s s i t a te d  th e  r e - e v a lu a t io n  o f  a l t e r n a t e  means o f  su p p re ss in g  
i n s e c t  p e s t s .  C o n cen tra ted  e f f o r t  i s  now b e in g  d i r e c te d  a t  p o s s ib le  
ways o f  red u c in g  p e s t  p o p u la t io n s  by u s in g  b io lo g ic a l  and c u l t u r a l  
c o n t r o l  te c h n iq u e s . Em phasis i s  p la c e d  on In te g ra te d  c o n t r o l  p ro ­
gram s where a l t e r n a t e  means a re  used  to  red u ce  th e  amount o f  in s e c ­
t i c i d e  n e c e s sa ry  to  m a in ta in  I n s e c t  p o p u la t io n s  below  economic 
in ju r y  th re s h o ld s .
The purpose  o f  t h i s  s tu d y  was to  e v a lu a te  the  f e a s i b i l i t y  o f  
u s in g  c u l t u r a l  m ethods to  supplem ent ch em ica l m ethods in  c o n t r o l l in g  
th e  b o l l  w e e v il .  An e f f e c t i v e  c o n tr o l  method r e q u i r in g  few er a p p l i ­
c a t io n s  o f i n s e c t i c i d e s  would b e  p r e f e r a b le  to  e x i s t in g  program s.
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2The in c o rp o ra t io n  o f t r a p  crop  p la n t in g s  In  b o l l  w eev il 
c o n tro l  program s was e v a lu a te d . The degree  o f  r e s i s ta n c e  (non­
p re fe re n c e )  e x h ib i te d  to  th e  b o l l  w eev il by a s e le c t io n  from 
S to n e v il le  7 c o tto n  p o sse s s in g  re d  fo l ia g e  was s tu d ie d  and t e s t s  
were conducted  u t i l i z i n g  t h i s  s e le c t io n  In  a b o l l  w eev il c o n tro l  
program . A d d itio n a l  s tu d ie s  were conducted on the  b e h av io r  o f 
b o l l  w e e v ils  In  the f i e l d  In  re sp o n se  to  th e  sex pheromone.
SECTION I
TRAP CROP PLANTINGS FOR BOLL WEEVIL CONTROL
Hie use o f  t r a p  p la n t in g s  to  c o n c e n tra te  p o p u la tio n s  o f  in s e c t  
p e s ts  and th e re b y  f a c i l i t a t e  t h e i r  d e s t r u c t io n  h as  been  u t i l i z e d  in  
in s e c t  c o n t r o l  fo r  many y e a r s .  The p r e s e n t  s tu d ie s  were p r im a r i ly  
concerned  w ith  d e te rm in in g  w hether t r a p  p la n t in g s  o f  c o tto n  cou ld  be 
used  e f f e c t iv e ly  in  b o l l  w e e v il, Anthonomus grand i s  Boheman, c o n tro l  
program s.
L i te r a tu r e  Review
A t r a p  crop  i s  c o n s id e red  by Johansen  ( P f a d t ,  1962) to  be a 
sm all p la n t in g  o f a s u s c e p t ib le  o r p r e f e r r e d  crop  which i s  e s ta b l is h e d  
n e a r  a  m ajor crop  to  a c t  a s  a " t r a p "  fo r  th e  p a r t i c u l a r  i n s e c t  con­
cerned  .
Hie p r e fe r r e d  h o s t  s e rv e s  a s  a  t r a p  crop  to  which th e  p e s t  i s  
a t t r a c t e d ,  and w hile  t h i s  a t t r a c t i o n  c o n tin u e s  th e  m ajor crop  w i l l  
be r e l a t i v e l y  f re e  o f  i n f e s t a t i o n  by the  p e s t  co n cern ed . The tra p  
crop  p la n ts  and the a t t r a c t e d  in s e c ts  a re  u s u a l ly  t r e a te d  w ith  an 
in s e c t ic id e  to  e l im in a te  th e  p e s t .  In  some c a se s  th e  p e s t  may be 
d e s tro y e d  by m echan ica l means such a s  crop  d e s t r u c t io n .  I f  n o t  
p ro p e r ly  hand led  th e  tr a p  crop  may develop  in to  a b reed in g  c e n te r  
fo r  the p e s t  and u l t im a te ly  se rv e  a s  a source  o f i n f e s t a t i o n  fo r  
th e  main c ro p . To p re v e n t t h i s  the  tr a p  crop m ust be d es tro y e d  a t
3
4th e  p ro p er tim e or t r e a te d  w ith  an  e f f e c t iv e  i n s e c t i c id e  when th e
%
i n f e s t a t i o n  ap p roaches maximum or b e fo re  th e  b eg in n in g  o f  "m igra­
t io n "  o f  the p e s t  to  the m ajor crop ( I s e l y ,  1957).
A n o ta b le  example o f  the  use o f  a t r a p  crop  to  a l l e v i a t e  
in s e c t  damage to  c o t to n  i s  the  use o f  corn  to  c o n c e n tra te  the 
c o tto n  bollw orm , H e l io th is  zea (B o d d ie ) , th u s  red u c in g  damage to  
c o tto n . T h is was recommended a s  a  means o f  c o n tro l  o f  th e  bollworm  
over th e  e n t i r e  w orld where co rn  and c o tto n  were grown (L in co ln  and 
I s e l y ,  1947; I s e ly ,  1957).
Trap p la n t in g s  o f  c o tto n  have been used fo r  many y e a rs  in  
s tu d ie s  o f h ib e r n a t io n ,  s u rv iv a l  and emergence o f  the  b o l l  w eev il. 
Many o f  th e se  s tu d ie s  Involved sm all p la n t in g s  o f c o tto n  a d ja c e n t  to  
b o l l  w eev il o v e rw in te rin g  s i t e s  (F en ton  and Dunnam, 1927; Fenton  and 
Dunnam, 1928; Bondy and R a in w a te r, 1942; and F ife  e t  a l . ,  1950). 
'Riese " t r a p "  p lo t s  were p la n te d  c o n s id e ra b ly  e a r l i e r  th an  the  r e ­
m ainder o f  the  a re a  in  o rd e r  to  c o n c e n tra te  p o p u la tio n s  o f  o v er­
w in te red  w e e v ils .
O ther I n v e s t ig a to r s  making s im i la r  s tu d ie s  used greenhouse 
grown c o tto n  p la n ts  (Grossman and Calhoun, 1931; G aines, 1959;
Sm ith e t  a l . , 1965). These p la n ts  could be t r a n s f e r r e d  to  f i e ld s  
p r io r  to  the  tim e th a t  s o i l  te m p e ra tu re s  would be conducive to  
seed  g e rm in a tio n .
These t e s t s  s u b s ta n t ia te d  th e  id e a  th a t  b o l l  w eev ils  would 
c o n c e n tra te  in  o ld e r  c o tto n  e s p e c ia l ly  i f  i t  were lo c a te d  a d ja c e n t 
to  o v e rw in te rin g  s i t e s .
5A d d itio n a l s tu d ie s  (B a lla rd  and Simpson, 1925; and E v e re t t ,  
p e rso n a l com m unication, 1965) co n cern in g  d i s t r i b u t i o n  o f  th e  b o l l  
w e e v il in  r e l a t i o n  to  p la n t  grow th showed th a t  a  g r e a te r  number o f 
o v erw in te red  w eev ils  can be ex p ec ted  on t a l l e r  c o tto n  than  on 
s h o r te r  p la n ts  in  th e  same f i e l d .  T his was found to  be tru e  even 
when ran d o m iza tio n  e lim in a te d  th e  v a r ia b le  due to  h ib e rn a t io n  s i t e s .
R ecent in v e s t ig a t io n s  have shown th a t  em erging o v erw in te red  
w e ev ils  a re  ab le  to  f in d  sm all i s o la te d  groups o f sq u a rin g  c o tto n  
p la n t s  even when removed c o n s id e ra b le  d is ta n c e s  from o v e rw in te rin g  
s i t e s  (Beckman and Morgan, 1960; F a re n c ia  e t  a l . , 1964; and M is tr ic  
and M itc h e l l ,  1966).
The id e a  o f  u s in g  tra p  p la n t in g s  to  f a c i l i t a t e  b o l l  w eev il 
c o n tro l  was advanced soon a f t e r  e n try  o f the  b o l l  w eev il in to  the  
U nited  S ta te s .  E a rly  r e s e a r c h e r s  were n o t in  agreem ent a s  to  the 
m e r its  o f  t h i s  approach .
Howard (1896) r e f e r r e d  to  tra p p in g  l a t e  w e ev ils  in  th e  f a l l  
and o v erw in te red  w eev ils  in  the  s p r in g . M ally (1901) recommended 
th e  d e s t r u c t io n  o f  a l l  b u t a few rows o f  c o tto n  fo llo w in g  h a rv e s t ;  
th e se  were to  be po isoned  f re q u e n tly  o r  g razed  down. H unter (1917) 
s ta te d  th a t  w h ile  some hope o f  c o n tro l  o f  th e  b o l l  w eev il through 
tra p p in g  the  o v erw in te red  w eev ils  had been advanced , t h i s  method 
was n o t v e ry  p ro m is in g . H unter and Coad (1923) r e p o r te d :  "The
id e a  o f a t t r a c t i n g  w e ev ils  to  a few e a r ly  p la n ts  o r t r a p  rows has 
f re q u e n tly  been  advanced. P r a c t i c a l  e x p e r ie n c e , how ever, has  shown 
th a t  the  only  p o s s i b i l i t y  o f su ccess  in  such a p rocedure  l i e s  in  the
6use o f  e n t i r e  f i e l d s  a d jo in in g  h ib e rn a t io n  q u a r te r s ,  the  f i e ld s  to  
be po isoned l a t e r .  The use  o f on ly  a few rows a s  a  t r a p  crop  has 
been  found to  be a b s o lu te ly  v a lu e le s s . "
I s e ly  (1924) s ta t e d ,  " in  p lan n in g  d u s tin g  o p e ra tio n s  i t  should 
alw ays be reco g n ized  th a t  in  A rkansas th e  b o l l  w eev il i s  a  lo c a l  
problem  and th a t  u s u a lly  e a r ly  i n f e s t a t i o n s  occu r on ly  in  a v e ry  
sm a ll p a r t  o f  the c o tto n  p roducing  a c re a g e , as a r u le  in  c o rn e rs  
o r a lo n g  m arg ins o f  f i e l d s .  No advan tage i s  ga ined  in  d u s tin g  a 
whole f i e l d  because a c o rn e r  i s  in f e s te d .  F u rth erm o re , i f  energy  i s  
d is s ip a te d  over a  la rg e  a re a  in s te a d  o f  b e in g  c o n c e n tra te d  where i t  
i s  needed , n o t on ly  i s  much la b o r  and m a te r ia l  w asted , b u t  the  work 
i s  l ik e ly  to  be i n e f f i c i e n t  and the  whole program  a f a i l u r e . "
Spot d u s t in g ,  to  d e s tro y  e a r ly  in f e s t a t i o n s  o f  w eev ils  o r  to  
r e t a r d  t h e i r  sp read  b e fo re  they  began to  rep ro d u ce  was f i r s t  r e c ­
ommended in  A rkansas in  1924. I s e ly  (1926 and 1932) r e p o r te d  th a t  
i n f e s t a t i o n s  o f o v e rw in te red  w eev ils  could  be expected  in  r e l a t i v e l y  
sm all a re a s  n ea r s i t u a t io n s  p a r t i c u la r l y  fa v o ra b le  fo r  h ib e rn a t io n  
o f  b o l l  w e e v ils . Spot d u s tin g  was re p o r te d  v e ry  s u c c e s s fu l  i f  the 
a re a s  o f i n f e s t a t i o n  cou ld  be lo c a te d  and d u s ted  b e fo re  th e  b o l l  
w eev ils  began  to  sp read  over th e  e n t i r e  f i e l d .  I s e ly  (1926) s a id ,  
"The m ost f re q u e n t d i f f i c u l t i e s  en coun tered  in  d u s tin g  to  c o n tro l  
th e  c o tto n  b o l l  w eev il in  A rkansas a re  in  lo c a t in g  e a r ly  i n f e s t a ­
t io n s  and in  making d u s t  a p p l ic a t io n s  when they w i l l  be m ost 
e f f e c t i v e . "
I s e ly  (1934) su g g ested  th a t  an e a r ly  c o tto n  v a r i e t y ,  p a r t i c ­
u la r ly  i f  i t  germ inated  w e ll and was r e l a t i v e l y  co ld  hardy in  the
7s e e d lin g  s ta g e ,  could  be used a s  a t r a p  crop  in  c o n c e n tra tin g  in ­
f e s t a t i o n s  o f  o v erw in te red  b o l l  w e e v ils , p ro v id ed  th a t  th e  t ra p  
crop  was p la n te d  somewhat e a r l i e r  th an  th e  main v a r i e ty .  He was 
a l s o  o f the  o p in io n  th a t  such tra p  cro p s  were o f v a lu e  on ly  in  
s i t u a t io n s  where e a r ly  i n f e s t a t i o n s  o f o v erw in te red  b o l l  w eev ils  
were known to  occu r ev e ry  y e a r . I s e ly  a l s o  s ta te d  th a t  over­
w in te red  w ee v ils  tended to  c o n c e n tra te  in  the  o ld e r  c o tto n  cau sin g  
a sh a rp  d i f f e r e n c e  in  the  deg ree  o f  i n f e s t a t i o n  o f the t r a p  v a r ie ty  
and the  m ain p la n t in g .  t t i i s  d i f f e r e n c e  in  i n f e s t a t i o n  alw ays j u s t i ­
f ie d  e a r ly  p o iso n in g  o f th e  t r a p  c ro p .
I s e ly  in  1950 i t e r a t e d  h i s  b e l i e f  th a t  tra p  p la n t in g s  were a 
u s e fu l  to o l  in  the  b o l l  w eev il c o n tro l  program . He sa id  t h a t  w hile  
sp o t d u s tin g  had proven s u c c e s s fu l ,  the  c h ie f  o b s ta c le  to  such a 
program  had been the  n e c e s s i ty  o f c a r e f u l  f i e ld  o b s e rv a tio n s  in  
o rd e r  to  d e l im i t  the  a r e a s  o f  th e  e a r ly  i n f e s t a t i o n .  To s im p lify  
t h i s  problem  a t r a p  crop  o f e a r ly  c o tto n  was u sed . S ince b o l l  
w eev ils  tend to  c o n c e n tra te  in  o ld e r  c o t to n ,  the i n f e s t a t i o n  o f 
o v e rw in te red  b o l l  w ee v ils  could  be c o n c e n tra te d  in  a few rows o f 
c o t to n ,  p la n te d  e a r ly  in  s p o ts  a d ja c e n t  to  s i t e s  fa v o ra b le  fo r  b o l l  
w eev il h ib e r n a t io n .  Trap p la n t in g s  3 to  30 rows w ide, depending 
upon th e  s iz e  o f  the  f i e l d ,  were u t i l i z e d .  When t ra p  c o tto n  was 
d i s t i n c t l y  e a r l i e r  th an  c o tto n  in  the  rem ainder o f  the f i e ld  th e re  
was a c o n c e n tra tio n  o f  b o l l  w eev ils  in  t ra p  row s. B e t te r  r e s u l t s  
were o b ta in ed  when t e s t s  were conducted on l i g h t ,  w e ll-d ra in e d  
s o i l s .  Under such c o n d it io n s  the  e a r ly  p la n te d  v a r i e t i e s  were more 
v ig o ro u s .
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The o b je c t iv e  o f  th e  p re lim in a ry  o b s e rv a t io n s  was to  v e r i f y  
th a t  o v e rw in te red  b o l l  w eev ils  ten d  to  co n g reg a te  in  e a r l i e r  p l a n t ­
in g s  o f  c o tto n  i f  a  ch o ice  i s  a v a i la b le .
P rocedure
In  o rd e r  to  d e term in e  i f  o v e rw in te red  b o l l  w eev ils  a c tu a l ly  
co n g reg a te  in  o ld e r ,  more m ature c o t to n ,  weekly o b s e rv a tio n s  were 
made d u r in g  the  e a r ly  months o f  th e  1964 c o tto n  grow ing season .
'ftie o b s e rv a tio n s  were made in  c o t to n  f i e l d s  on two farm s in  the 
so u th e rn  p a r t  o f  Tensas P a r is h . At each farm  a d ja c e n t  c o tto n  f i e l d s ,  
one p la n te d  A p r i l  20 and th e  o th e r  May 1, were o b serv ed .
T est 1 Invo lved  a d ja c e n t  4 0 -a c re  f i e ld s  p la n te d  to  S to n e v il le  
13 (F ig u re  1 ) . Both f i e ld s  were lo c a te d  on w e ll-d ra in e d , sandy- 
loam s o i l ,  p re p a re d , p la n te d  and c u l t iv a te d  in  the  same manner.
T est 2 invo lved  a 5 -a c re  c o tto n  f i e l d  p la n te d  May 1 bo rd ered  on 3 
s id e s  by c o tto n  p la n te d  A p r i l  20 (F ig u re  1 ) . Both f i e ld s  were 
p la n te d  to  D e ltap ln e  Sm oothleaf and were p re p a re d , p la n te d ,  and
c u l t iv a te d  in  a  s im i la r  manner. However, t h i s  t e s t  a re a  was lo c a te d
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on p o o rly  d ra in e d , heavy c la y  s o i l .
P r io r  to  sq u are  ex am in a tio n s , s ta n d  coun ts  were made a t  bo th  
lo c a t io n s  to  d e te rm in e  w hether th e  number o f  p la n t s  p e r a c re  was 
com parable f o r  the  d i f f e r e n t  d a te s  o f  p la n t in g .  In  t e s t  1 the  
number o f  p la n ts  p e r  50 f e e t  o f row was determ ined  a t  e ig h t  lo c a ­
t io n s  in  each t e s t  f i e l d .  In  t e s t  2 on ly  6 sam ples were tak en  in  
each  t e s t  f i e l d .
Figure 1 Diagrams o f  the  f i e ld s  observed during  1964 
showing r e la t iv e  p o s i t io n s ,  s iz e s ,  sample 
lo c a tio n s , and p la n tin g  d a te s .
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At each farm  o b s e rv a tio n s  were made weekly a t  d e s ig n a te d  lo ca ­
t io n s  w ith in  each t e s t  f i e l d .  S and ies were taken  In  th e  same approx­
im ate lo c a t io n s ,  b u t  a t  s l i g h t l y  d i f f e r e n t  s i t e s  in  o rd e r  to  avo id  
any ad v erse  e f f e c t  th a t  weekly h a n d lin g  o f the p la n ts  m ight p roduce. 
Sampling was done in  the  Bame g e n e ra l  lo c a t io n s  a t  weekly in t e r v a l s  
so th a t  changes in  the  b o l l  w e ev il i n f e s t a t i o n  w ith in  s p e c i f ic  a reas  
could  be d e te c te d . Sampling p o in ts  fo r  b o th  a re a s  a re  shown in  
F ig u re  1.
Each sample c o n s is te d  o f the  sy s te m a tic  ex am in atio n  o f p la n t  
f r u i t i n g  forms on a  s p e c if ie d  number o f row f e e t .  Only the  f r u i t i n g  
forms la rg e  enough to  be in f e s te d  by th e  b o l l  w eev il were c o n s id e re d . 
Each sample c o n s is te d  o f  50 row f e e t  i n i t i a l l y ,  b u t  was reduced a s  
th e  season p ro g re ssed  because o f  the in c re a se d  number o f  f r u i t i n g  
form s. O b se rv a tio n s  were co n tin u ed  u n t i l  b o l l  w eev il i n f e s t a t i o n s  
reach ed  a le v e l  which j u s t i f i e d  i n s e c t i c id e  a p p l ic a t io n .  Samples 
were p ro je c te d  to  the  a c re  b a s is  in  o rd e r to  o b ta in  com parative 
f ig u r e s  o f I n f e s t a t io n  betw een th e  two d a te s  o f p la n t in g  from each 
lo c a t io n .
R e s u lts  and D iscu ss io n
P re lim in a ry  s ta n d  co u n ts  showed only  s l i g h t  d i f f e r e n c e s  in  
number o f  p la n ts  p e r  5 0 - fo o t sample fo r  th e  2 d a te s  o f  p la n tin g  in  
each t e s t .  In  t e s t  1 (Keyes farm) the  e a r l i e r  p la n te d  c o tto n  had an 
average o f  145 p la n ts  p e r  sample w hile  the l a t e r  p la n te d  had 158 
p la n t s .  In  t e s t  2 (Jam es farm ) the  f ig u r e s  were 184 and 176 p la n ts  
p e r  sam ple, r e s p e c t iv e ly .  S ince adequate  s ta n d s  were o b ta in e d  fo r
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bo th  d a te s  o f  p la n t in g  In  each  t e s t  I t  was c o n s id e red  th a t  d i f f e r ­
en ces In  number o f f r u i t i n g  form s observed  In  weekly sam ples were 
due to  f a c to r s  o th e r  th an  d if f e r e n c e  In  p la n t  s ta n d s .
R e s u lts  o f  w eekly sam pling In  t e s t  1 a re  p re se n te d  In  Table I . 
Sampling was s ta r t e d  in  th e  e a r ly  p la n te d  f i e ld  June 8 and In  the  
l a t e r  p la n te d  f i e l d  June 16, d a te s  co rre sp o n d in g  w ith  th e  o n s e t  o f  
sq u a rin g  in  the  r e s p e c t iv e  a r e a s .  R e s u lts  from weekly sam ples p ro ­
je c te d  to  a p e r  a c re  b a s is  show th a t  f r u i t i n g  tre n d s  o f  th e  two 
f i e ld s  were v e ry  s im i la r  c o n s id e rin g  th e  10-day d i f f e r e n c e  in  p la n t ­
in g  d a te s .  B o ll w eev il i n f e s t a t i o n ,  p re se n te d  a s  th e  mean o f  6 
sam ples in  each f i e l d ,  was c o n s is te n t ly  lower in  the  l a t e r  p la n te d  
f i e l d .  The in f e s t a t i o n  in  t h i s  l a t e r  f i e l d  lagged beh ind  th e  in ­
f e s t a t i o n  in  th e  e a r l i e r  p la n te d  f i e ld  by ab o u t the  same tim e a s  the  
d if f e r e n c e  in  the  p la n t in g  d a te s  o f  th e  two. I n s e c t ic id e  tre a tm e n t 
was begun in  the  e a r ly  p la n te d  f i e l d  J u ly  13 and on the  l a t e r  
p la n te d  f i e l d  J u ly  23, th e r e f o r e ,  the  d i f f e r e n c e  in  d a te s  o f  re q u ire d  
in s e c t i c id e  tre a tm e n t was the  same a s  t h e i r  d i f f e r e n c e  in  p la n t in g  
d a te s .  Data in  Table I  g iv e  no in d ic a t io n  t h a t  o v e rw in te red  b o l l  
w eev ils  in  th e  a re a  c o n c e n tra te d  in  th e  o ld e r  c o tto n  in  p re fe re n c e  
to  the younger. However, in d iv id u a l  sam ples n o t e v id e n t  in  the  mean 
re v e a le d  c o n s is te n t ly  low er b o l l  w eev il in f e s t a t i o n s  in  the  younger 
c o tto n  a t  sam pling p o in ts  1 and 6. A t th ese  p o in ts  in  the  f i e ld  i t  
was in d ic a te d  by i n f e s t a t i o n  co u n ts  th a t  o v e rw in te red  b o l l  w eev ils  
had moved in to  the a d ja c e n t  o ld e r  c o t to n . On the l a s t  sam pling d a te  
p o in ts  1 and 6 showed on ly  2 p e rc e n t b o l l  w eev il damaged sq u a res
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Table I .  Com parisons o f  f r u i t i n g  and b o l l  w eev il I n f e s t a t io n s  
in  c o tto n  f i e ld s  o f d i f f e r e n t  ages in  t e s t  1, Keyes 
farm , 1964
Average number p e r  a c re P e rc e n t
w eev il
damaged
sq u a res
P la n tin g
d a te
Sampling
d a te Squares B o lls
W eevil
damaged
sq u ares
4-20 6-8 11,601 0 461 4
6-16 50 ,051 0 6,077 12
6-23 111,601 5,227 6,708 6
6-29 201,160 15,682 7,144 4
7-6 292,505 59,242 29,403 10
7-13 263,974 84,506 44,867 17
5 -1 6-16 16,727 0 741 4
6-23 49,571 0 2,091 4
6-29 111,688 4,095 2,962 3
7-6 191,882 18,731 1,307 0 .6
7-13 210,177 44,867 8,930 4
7-20 216,711 86,031 23,087 11
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w h ile  p o in ts  3 and 4 , f a r t h e s t  removed from th e  o ld e r  p la n t in g  had 
over 40 p e rc e n t  sq u a re s  damaged. These d a ta  in d ic a te d  th a t  b o l l  
w e ev ils  moved in to  the  o ld e r  c o tto n  in  p re fe re n c e  to  th e  younger 
where a ch o ice  was a v a i l a b l e ,  b u t  a t  p o in ts  f a r  removed the  over­
w in te re d  b o l l  w e ev ils  ap p eared  to  have s e t t l e d  in  the  younger 
c o tto n  upon em ergence from nearby  o v e rw in te rin g  s i t e s .
R e s u l ts  o f  weekly sam pling in  t e s t  2 a re  p re se n te d  in  T able 
I I .  Sampling was i n i t i a t e d  in  t h i s  a re a  on th e  same d a te s  a s  in  
t e s t  1. D ata from  t h i s  lo c a t io n  show th a t  w h ile  tre n d s  in  f r u i t i n g  
were s im i la r  f o r  th e  two d a te s  o f  p la n t in g ,  b o l l  w eev il i n f e s ta t io n  
was m arkedly d i f f e r e n t .  C o tton  f r u i t i n g  form s damaged by feed in g  
and o v ip o s i t io n  o f  o v e rw in te red  b o l l  w eev ils  c o n s t i tu te d  11 p e rc e n t  
o f  th e  t o t a l  forms examined on the  f i r s t  sam pling d a te  in  the 
e a r l i e r  p la n te d  c o t to n .  The p e rce n ta g e  dropped c o n s id e ra b ly  th e  
n e x t sam pling d a te  because th e  p la n t s  had begun to  f r u i t  h e a v ily .  
Subsequent sam ples, how ever, showed an in c re a s e  u n t i l  th e  f i f t h  
week when 24 p e rc e n t  o f  th e  sq u a re s  examined was damaged and in ­
s e c t ic id e  tre a tm e n t was recommended. Hie l a t e r  p la n te d  f i e l d ,  how­
e v e r ,  was c h a ra c te r iz e d  by a g ra d u a l b u ild -u p  in  b o l l  w eev il in ­
f e s t a t i o n .  The p e rc e n ta g e  o f  f r u i t i n g  forms damaged d id  n o t exceed 
20 u n t i l  the  seven th  week o f  sam pling . At t h i s  time tre a tm e n t was 
recommended, b u t  from  d a ta  in  Table I I  i t  can be seen th a t  the l a t e r  
p la n te d  c o tto n  was much n e a re r  m a tu r i ty  th an  was th e  e a r l i e r  p la n te d  
c o tto n  tfien  tre a tm e n t was r e q u ire d . At th e  tim e tre a tm e n t was r e ­
q u ire d  th e  l a t e r  p la n te d  a re a  p o sse ssed  o n e - th ird  more sq u a re s  and 
5 tim es a s  many b o l l s  a s  d id  the  e a r l i e r  p la n te d  a re a  a t  a s im ila r
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Table I I .  Com parisons o f  f r u i t i n g  and b o l l  w eev il in f e s t a t i o n s  
in  c o tto n  f i e ld s  o f  d i f f e r e n t  ages in  t e s t  2 , James 
farm , 1964
P la n tin g
d a te
Sampling
d a te
Average nunfcer p er a c re
W eevil
damaged
Squares B o lls  sq u ares
P e rc en t
w eev il
damaged
sq u ares
4-20 6-8 566 0 87 11
6-16 6,926 0 87 1
6-23 29,795 87 2,352 7
6-29 56,715 958 5,140 9
7-6 103,074 9 ,474 24,829 24
5-1 6-16 65 0 0 0
6-23 2,221 0 0 0
6-29 22,216 0 275 1
7-6 58,153 81 980 2
7-13 66,647 7,187 327 0 .5
7-20 114,999 26,787 7,514 7
7-27 138,848 45,738 29,730 21
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d a te .  Hie I n t e r v a l  betw een p la n t in g  d a te s  o f th e  two a r e a s  In  lo c a ­
t i o n  2 was 10 d a y s , w h ile  th e  I n te r v a l  betw een d a te s  when I n s e c t i ­
c id e  tre a tm e n t was r e q u ir e d  was 20 d ay s . The 10-day d e la y  o f  t r e a t ­
m ent In  th e  l a t e r  p la n te d  f i e l d  was d u r in g  a p e r io d  o f  In te n se  
f r u i t i n g  th a t  r e s u l t e d  In  th e  la rg e  d i f f e r e n c e  in  number o f  f r u i t i n g  
form s p r e s e n t .  I t  i s  su g g ested  th a t  th e  10-day d e la y  in  b e g in n in g  
tre a tm e n t  was a r e s u l t  o f  o v e rw in te re d  b o l l  w ee v ils  in  the  a r e a  con­
g re g a tin g  in  th e  e a r l i e r  p la n te d  c o t to n  in  p re fe re n c e  to  t h a t  p la n te d  
l a t e r .  T h is c o n c e n tr a t io n  o f  w e e v ils  p ro b ab ly  o ccu rre d  b ecause  the  
e a r l i e r  p la n te d  c o tto n  was s i t u a t e d  betw een b o l l  w eev il o v e rw in te rin g  
s i t e s  and th e  l a t e r  p la n te d  c o t to n .
D ata from w eekly o b s e rv a t io n  a t  th e  two t e s t s  su g g e s t th a t  
b o l l  w e e v ils  do tend  to  c o n c e n tra te  in  e a r l i e r  p la n te d  c o t to n ,  b u t 
w ith  much g r e a te r  freq u en cy  when th e  e a r l i e r  p la n te d  c o tto n  i s  
s i t u a t e d  betw een o v e rw in te r in g  s i t e s  and th e  l a t e r  p la n te d  c o t to n .  
A lso  i t  su g g e s ts  t h a t  i n s e c t i c id e  a p p l i c a t io n s  m ight be c o n s id e ra b ly  
d e la y ed  on the  m a jo r i ty  o f  th e  c o t to n  a c re a g e  i f  o v e rw in te re d  b o l l  
w e e v ils  cou ld  be c o n c e n tra te d  a lo n g  th e  b o rd e rs  o f  the  f i e l d s  in  
e a r ly  p la n t in g s .  Once c o n c e n tra te d  in  th e  " t r a p "  row s, p o p u la t io n s  
cou ld  be red u ced  by a p p l i c a t io n  o f  i n s e c t i c id e  to  r e t a r d  movement 
in to  l a t e r  p la n t in g .
TRAP PLANTINGS FOR BOLL WEEVIL CONTROL
In  p re v io u s  s tu d ie s  i t  had been  o b serv ed  th a t  c o t to n  p la n t s  
which a re  t a l l e r  and w hich b e g in  form ing s q u a re s  e a r l i e r  a re
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p a r t i c u l a r l y  a t t r a c t i v e  to  b o l l  w eev ils  upon t h e i r  m ig ra tio n  In to  
c o t to n  f i e ld s  from o v e rw in te rin g  s i t e s .  W ith t h i s  o b s e rv a tio n  a s  
a b a s i s ,  the  purpose o f  th e se  t e s t s  was to  c o n c e n tra te  in f e s t a t i o n s  
o f  h ib e rn a te d  b o l l  w eev ils  in to  narrow  s t r i p s  o f e a r ly  p la n te d  c o tto n  
a lo n g  the s id e s  o f  f i e l d s .  When o v erw in te red  b o l l  w eev ils  d id  con­
c e n t r a te  in  th e se  s t r i p s ,  a tte m p ts  were made to  reduce p o p u la tio n  
numbers and l im i t  movement in to  the  rem ainder o f  the f i e l d  by 
ap p ly in g  in s e c t i c id e s .  Hie success  o f  t h i s  p ro ced u re  would be 
e v id e n t i f  the  i n i t i a l  tre a tm e n t d a te  o f  the main bu lk  o f c o tto n  
was d e lay ed  r e s u l t i n g  in  few er a p p l ic a t io n s  o f  in s e c t i c id e s  to  com­
p le te  th e  c o tto n  growing season .
P rocedure
Each t e s t  c o n s is te d  o f  two s im ila r  f i e ld s  in  c lo se  p ro x im ity  
p la n te d  a t  the  same tim e o r w ith in  a few days o f  each o th e r ,  and 
su b je c te d  to  s im i la r  t i l l a g e  and weed c o n tro l  p ro c e d u re s . Narrow 
b o rd e r  s t r i p s  o f c o t to n  were p la n te d  a long  th e  s id e s  o f one o f the 
f i e l d s  1 to  3 weeks p r io r  to  th e  g e n e ra l  p la n t in g  d a te  o f  the  two 
f i e l d s .  These e a r ly -p la n te d  b o rd e r rows were to  se rv e  a s  " t r a p "  
rows a s  i t  was co n s id e red  th a t  upon moving in to  t h i s  f i e ld  h ib e r ­
n a ted  b o l l  w ee v ils  would p r e f e r  th e  more advanced c o tto n  and would 
s e t t l e  in  the b o rd e r  row s. The second f i e l d ,  hav ing  no e a r ly -  
p la n te d  b o rd e r s t r i p s ,  was d e s ig n a te d  as a c o n tro l  f i e l d .
The c o tto n  v a r i e ty  used th ro u g h o u t th ese  t e s t s  was D e ltap in e  
S m ooth iesf. The c o tto n se e d  p la n te d  in  the b o rd e r s t r i p s  were t r e a te d  
w ith  e i t h e r  Thime (p h o ra te )  a t  the  r a t e  o f  0 .33  lb /1 0 0  lb  o f  seed
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o r D i - s y s to i^  ( d is u l fo to n )  a t  th e  r a t e  o f  0 .5 0  lb /1 0 0  lb  o f  seed .
U iis  tre a tm e n t was done a s  a  p re v e n tiv e  m easure to  In su re  p r o te c t io n  
from th e  tobacco  t h r i p s ,  F r a n k l ln le l l a  fu sc a  (H in d s) , which i f  
p r e s e n t  In  h ig h  enough numbers can r e t a r d  developm ent o f  c o tto n  
s e e d lin g s .
I n f e s t a t i o n  co u n ts  were begun a s  soon a s  s u f f i c i e n t  sq u a res  
became a v a i la b le .  Each sample c o n s is te d  o f 50 sq u a re s  o n e - th ird  
grown o r l a r g e r  a t  random p o in ts  in  each a r e a .  I n s e c t ic id e  a p p l ic a ­
t io n s  were begun on ly  in  th o se  a re a s  where b o l l  w eev il i n f e s t a t i o n  
le v e ls  approached 25 p e rc e n t square  damage. Once i n i t i a t e d  in  an 
a re a  i n s e c t i c id e  a p p l ic a t io n s  were co n tin u ed  on a 4 to  5 day in ­
t e r v a l  th ro u g h o u t th e  c o tto n  growing seaso n . In  t e s t s  where the  
c o n tro l  f i e l d  r e q u ire d  tre a tm e n t p r io r  to  the  f i e ld  b o rd e red  by the 
e a r ly  p la n te d  " t ra p "  s t r i p s ,  f r u i t i n g  sanqples were tak en  a t  random 
p o in ts  w ith in  bo th  f i e l d s .  R iese sam ples were tak en  in  th e  two 
f i e ld s  on th e  re s p e c t iv e  d a te s  each re c e iv e d  th e  i n i t i a l  in s e c t ic id e  
a p p l ic a t io n .  Each f r u i t i n g  sample c o n s is te d  o f a l l  form s on 10 
l in e a r  f e e t  o f  row \rfiich were co n s id e red  m ature enough fo r  b o l l  
w eev ils  to  a t t a c k .  The number o f sq u a re s  and b o l l s  p e r  a c re  could  
be c a lc u la te d  from th e se  sam ples, th u s  p ro v id in g  a  b a s is  fo r  com­
p a r in g  the  r e l a t i v e  m a tu r ity  betw een the  two f i e ld s  when tre a tm e n t 
was r e q u ire d .  I n f e s t a t i o n  co u n ts  were d is c o n tin u e d  a t  the  i n i t i a t i o n  
o f  o v e r a l l  i n s e c t i c id e  tre a tm e n t.
T e s t 1 was lo c a te d  on th e  Ben H uff farm  n ea r  W aterp ro o f, 
L o u is ian a . T his t e s t  was composed o f  2 r e c ta n g u la r  1 0 -acre  f i e ld s  
p la n te d  A p r il  21, 1965. Along each s id e  o f  one o f  the f i e ld s  an
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8 -row s t r i p  o f  c o tto n  was p la n te d  A p r i l  12, 9 days p r io r  to  the 
g e n e ra l p la n t in g  d a te .  Hie t o t a l  a re a  o f  th e  f i e l d  p la n te d  in  the 
2 b o rd e r s t r i p s  was ap p ro x im a te ly  1 a c r e .  Hie second f i e l d  served  
as  th e  c o n tr o l .
T e s t 2 was lo c a te d  on the  W, F. Keyes farm  n ea r W aterp ro o f, 
L o u is ian a . I t  was composed o f  2 r e c ta n g u la r  1 0 -acre  f i e ld s  p la n te d  
A p r i l  28 , 1965. Along each  s id e  o f  one f i e l d  a  16-row s t r i p  o f 
c o tto n  was p la n te d  A p r i l  9 , 19 days p r io r  to  the  g e n e ra l p la n t in g  
d a te .  A pproxim ately  2 a c re s  were p la n te d  in  th e  b o rd e r s t r i p s .  As 
in  t e s t  1 , th e  second f i e ld  se rv ed  a s  th e  c o n tro l .
T e s t 3 was lo c a te d  on the  L ouis Johnson farm  n e a r  S t .  Jo sep h , 
L o u is ia n a . I t  was composed o f  2 r e c ta n g u la r  6 -a c re  f i e l d s .  One 
f i e ld  was p la n te d  May 10, 1965, w ith  th e  e x c e p tio n  o f an  8 - row s t r i p  
on each s id e  which was p la n te d  A p r i l  21. Hie two 8-row  s t r i p s  com­
p r is e d  ap p ro x im a te ly  one a c r e .  Hie p la n t in g  d a te  o f  the  second 
f i e l d ,  d e s ig n a te d  a s  the c o n tro l  f i e l d ,  was d e lay ed  u n t i l  May 18 
b ecause  o f  m echan ica l f a i l u r e  o f  p la n t in g  equipm ent.
D uring 1966 th re e  a d d i t io n a l  t e s t s  were conducted . Two were 
lo c a te d  on land  farmed by Louis Johnson o f  S t. Jo sep h , L o u is ian a .
Hie f i r s t  ( t e s t  4) in v o lv ed  two r e c ta n g u la r  f i e l d s ,  each c o n s is t in g  
o f 3 .5  a c r e s .  Both o f  th e se  f i e ld s  were p la n te d  May 19. Along each 
s id e  o f  one o f  the  f i e ld s  a 6-row  s t r i p  o f  c o tto n  was p la n te d  May 11, 
8 days p r io r  to  the g e n e ra l  p la n t in g  d a te .  Hie two 6-row  b o rd e r 
s t r i p s  com prised ap p ro x im a te ly  o n e -h a lf  a c r e .  Hie second ( t e s t  5) 
was composed o f two 8 -a c re  f i e ld s  p la n te d  May 26. One o f  th e se  
f i e ld s  was b o rd ered  by 6-row  s t r i p s  o f c o tto n  p la n te d  May 12, 14 days
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p r io r  to  the  g e n e ra l  p la n t in g  d a te .  The 6-row  b o rd e r  8t r i p s  com­
p r is e d  ap p ro x im a te ly  one a c r e .  In  b o th  t e s t s  the  f i e l d  n o t  b o rd ered  
by e a r ly  p la n te d  s t r i p s  served  a s  a c o n tr o l .
T e st 6 was lo c a te d  on th e  N o rth e a s t L o u is ian a  Branch E x p e ri­
ment S ta t io n  a t  W lnnsboro, L o u is ian a . I t  c o n s is te d  o f  two 2 -a c re  
f i e ld s  p la n te d  May 5 . One f i e l d  was b o rd e red  by a 6 -row s t r i p  o f 
c o tto n  on each  s id e  \d iich  was p la n te d  A p r i l  20. The e a r ly  p la n te d  
b o rd e r  s t r i p s  com prised ap p ro x im a te ly  o n e -fo u r th  a c r e .  The second 
f i e l d  was u t i l i z e d  a s  a  c o n tro l .
R e s u lts  and D isc u ss io n
In  T e s t 1 b o l l  w eev il movement from o v e rw in te rin g  a re a s  
seemed to  be to  th e  more m atu re , e a r ly  p la n te d  b o rd e r s t r i p s  a s  i s  
in d ic a te d  by d a ta  in  Table I I I .  B o ll w eev il b u ild u p  in  th e  b o rd e r 
s t r i p s  began in  e a r ly  June and by l a t e  June square  damage had ex­
ceeded 20 p e rc e n t .  T reatm ent was begun on th e  e a r ly  p la n te d  s t r i p s  
Ju ly  7 when the i n f e s t a t i o n  averaged  ap p ro x im ate ly  20 p e rc e n t ,  b u t 
in d iv id u a l  co u n ts  ra n  a s  h igh  as 30 p e rc e n t and emergence o f  the 
f i r s t  g e n e ra tio n  was im m inent.
O v e ra ll tre a tm e n t began J u ly  28; how ever, a t  t h i s  tim e t r e a t ­
ment was a c tu a l ly  needed on th e  check o n ly . U n fo rtu n a te ly , on th i s  
d a te  b o th  f i e ld s  were in a d v e r te n t ly  sp rayed  by the c o o p e ra tin g  
grow er. The check, under no in f lu e n c e  from the e a r ly  p la n te d  s t r i p s ,  
averaged  over 30 p e rc e n t b o l l  w eev il damaged sq u ares  v h i le  the  a re a  
w ith  e a r ly  p la n te d  b o rd e r s t r i p s  averaged  le s s  than  15 p e rc e n t .  By
com parison o f d a ta  from the  check and th e  f i e ld  w ith  the  b o rd e r
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Table 111. I n f e s ta t io n  reco rd  o f the b o l l  w eev il, Anthonomus 
g ran d is  Boheman,in t e s t  1, Huff farm , 1965
Average number damaged squares p e r 50 -square sample 
Date Border rows Middle C ontro l
6-8 2.3 - -
6-15 7.0 - -
6-22 10.3 0 .0 2 .0
6-29 5.5 0 .0 0 .6
7-6 9.5 0 .2 1.9
7-14 4.0 0 .4 1.6
7-22 2.8 3.7 9 .5
7-28 14.8 7.3 15.8
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s t r i p s  I t  can be seen  th a t  b o l l  w eev il b u ild u p  was c o n s id e ra b ly  
slow er In  th e  l a t t e r .  T h is a re a  p o s s ib ly  would n o t have re q u ire d  
tre a tm e n t fo r  a n o th e r  week o r so . This r e t a r d a t io n  in  b o l l  w eev il 
b u ild u p  p ro b ab ly  r e s u l t e d  from  many of th e  o v erw in te red  w eev ils  
from th e  a re a  hav ing  been k i l l e d  by e a r ly  in s e c t ic id e  tre a tm e n ts  
in  the  b o rd e r s t r ip s *  F r u it in g  co u n ts  were n o t made in  t h i s  t e s t  
because no d i f f e r e n c e  was ex p ec ted  s in ce  tre a tm e n t was begun on the 
check and the  a re a  b o rd e red  by the " t r a p "  rows on th e  same d a te .
In  t e s t  2 i n i t i a l  co u n ts  in  a l l  a re a  showed c o n s id e ra b le  
b o l l  w eev il damage, in d ic a t in g  th a t  o v erw in te red  b o l l  w eev ils  
s e t t l e d  th ro u g h o u t th e  t e s t  (T able  IV ). A la rg e  number o f th e  over­
w in te re d  w e e v ils ,  how ever, s e t t l e d  in  the  b o rd e r s t r i p s  a s  the  e a r ly  
i n f e s t a t i o n  in  t h a t  a re a  in d ic a te s .  I n s e c t ic id e  a p p l ic a t io n s  were 
begun on th e  b o rd er s t r i p s  June 18 in  o rd e r  to  reduce th e  number 
o f w e e v ils . The f a c t  th a t  numerous b o l l  w e ev ils  s e t t l e d  in  the  
e a r ly  p la n te d  rows i s  a ls o  e v id e n t in  th a t  the  i n f e s t a t i o n  in  th a t  
f i e l d  was c o n s is te n t ly  on ly  o n e -h a lf  th a t  o f  the  c o n tro l  f i e l d .
As f u r th e r  ev id en ce , th e  c o n tr o l  f i e l d  r e q u ire d  in s e c t i c id e  a p p l ic a ­
t io n s  b eg in n in g  J u ly  6 , w hereas, tre a tm e n t in  the f i e l d  bo rd ered  
by th e  e a r ly  p la n te d  rows was d e lay ed  fo r  10 days o r  u n t i l  J u ly  16. 
D ata p re se n te d  in  T able V show th a t  a t  t h i s  s ta g e  o f developm ent 
10 days r e s u l t e d  in  a c o n s id e ra b le  d if f e r e n c e  in  nunfcer o f f r u i t i n g  
form s p re s e n t  p e r a c r e .  The a re a  b o rd ered  by th e  e a r ly  p la n te d  
" t r a p "  rows co n ta in ed  ap p ro x im a te ly  o n e - th ird  more f r u i t i n g  forms 
when i t  r e q u ire d - tr e a tm e n t  than  d id  the c o n tro l  when i t  reached  a 
com parable i n f e s t a t i o n  le v e l .  More o f  the  o v erw in te red  b o l l  w eev ils
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Table IV. I n f e s ta t io n  reco rd  o f  die b o l l  w eev il, Anthonomus 
g ran d ls  Boheman, in  t e s t  2 , Keyes farm , 1965
Date
Average number damaged squares p e r 5 0 -square sample
Border rows Middle C ontro l
6-8 12.8 - -
6-15 22.8 - -
6-22 10.3 4.3 7.5
6-29 4.0 3.5 8 .0
7-6 11.3 6.7 17.3
7-16 16.8 17.5 22.8
tTable V. F ru it in g  d a ta  taken  a t  time o f  re q u ire d  tre a tm e n t o f r e s p e c t iv e  f i e ld s  in  t e s t  2 , 
Keyes farm , 1965
C alcu la ted C alcu la ted
Date Date o f Sample Squares p er no. squares B o lls  per no. b o l l s
Area p la n te d sample number 10 row f e e t per a c re 10 row f e e t p e r a c re
Check 4 /28 /65 7/6 /65 1 135 176,418 60 78,408
2 185 241,758 75 98,010
3 141 184,258 55 71,874
4 209 273,121 87 113,691
5 118 154,202 43 56,192
6 183 239,144 78 101,930
x=162 x=2U ,483 x=66 x= 86,864
Area bo rdered  4 /28 /65  7/16/65 1 133 173,804 71 92,783
by e a r ly  p la n te d 2 257 335,848 123 160,736
rows 3 170 222,156 86 112,384
4 332 433,857 135 176,418
5 210 274,438 109 142,441
6 305
x=235
398,574
x=306,445
117
x=107
152,896 
x=139,609
K>
LO
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m ight have s e t t l e d  in  the  e a r ly  p la n tin g  had n o t th e  s e e d lin g  emer­
gence been  v e ry  low r e s u l t i n g  In  an ex trem ely  sp a rse  s ta n d .
D ata from t e s t  3 a r e  p re se n te d  in  T ables VI and V II. I t  was 
a p p a re n t from th e  i n i t i a l  sam ples th a t  h ib e rn a te d  b o l l  w eev ils  con­
c e n tr a te d  in  the  e a r ly  p la n te d  s t r i p s .  The s t r i p s  were p la n te d  
A p r i l  21 , 19 days p r io r  to  the  rem ain d er o f th e  f i e l d ,  g iv in g  them 
a c o n s id e ra b le  s iz e  and h e ig h t  ad v an tag e . I n s e c t ic id e  tre a tm e n t 
was s t a r t e d  on th e  b o rd e r  s t r i p s  June 30 a t  which tim e th e  a re a  
b o rd ered  by them was j u s t  b eg in n in g  to  f r u i t .  Hie in s e c t ic id e  
tre a tm e n ts  on a  r e g u la r  sch ed u le  o f 4-5 days reduced th e  b o l l  w eev il 
i n f e s t a t i o n  and h e ld  i t  a t  re a so n ab ly  low le v e ls  in  th e  b o rd e r rows 
u n t i l  the  m iddle o f  A ugust when the  c o tto n  in  th e  s t r i p s  was ma­
tu r in g .  No subsequen t a p p l ic a t io n s  o f  in s e c t i c id e  were n e ce ssa ry  
on th e se  s t r i p s  a f t e r  A ugust 17.
In  the  a re a  b o rd e red  by the " t r a p "  s t r i p s  no b o l l  w eev il 
damaged sq u a res  were found u n t i l  a f t e r  f i r s t  g e n e ra tio n  emergence 
in  th e  " t r a p "  row s. The number, how ever, rem ained ex trem ely  low 
th ro u g h o u t J u ly  and A ugust. I n f e s t a t i o n  n ev er reached  20 p e rc e n t 
i n  th e  a re a  b o rd e red  by th e  " t r a p "  row s. Hie c o n tro l  f i e l d  on the 
o th e r  hand , even though i t  was p la n te d  8 days a f t e r  the t e s t  a r e a ,  
showed ev idence th a t  numerous h ib e rn a te d  b o l l  w eev ils  had s e t t l e d  
th e re .  I n f e s t a t i o n  in c re a se d  u n t i l  i t  exceeded 35 p e rc e n t  by 
A ugust 10 and in s e c t i c id e  was a p p lie d .
I n s e c t ic id e  a p p l ic a t io n s  were begun on th e  a re a  b o rd ered  by 
the " t r a p "  rows A ugust 25. T h is tre a tm e n t was n o t d i r e c te d  a t  the  
b o l l  w e e v il, how ever, b u t to  a l a t e  season  i n f e s t a t i o n  o f
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Table V I. I n f e s t a t i o n  re c o rd  o f  the  b o l l  w e e v il, Anthonomus 
g ra n d !s  Boheman,In t e s t  3 , Johnson farm , 1965
Average number damaged sq u ares  p e r 5 0 -square  sample 
Date Border rows M iddle C o n tro l
6-8 17.0 - -
6-15 23 .8 - -
6-22 32.5 - -
6-30 24.2 0 .0 -
7-7 12.2 0 .0 1.3
7-14 1.8 0 .0 3 .8
7-22 2 .5 1 .2 0 .8
7-28 1 .8 0 .2 5 .8
8-4 12.2 1.5 6 .3
8-10 20.3 8 .2  
* i
18.2
8-17 1.7 8 .8 26 .8
8-25 6 .8 40 .0
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H e lio th is  spp . D uring th e  month o f A ugust i t  had been  observed th a t  
p redaceous in s e c ts  were p r e s e n t  on ly  in  v ery  low num bers. F a c to rs  
cau s in g  the  d e c l in e  a re  n o t known, b u t i t  was s tro n g ly  su sp ec ted  
th a t  th e  d e c l in e  in  numbers o f  b e n e f i c i a l  s p e c ie s  a llow ed the  b u i ld ­
up o f H e l io th is  spp. S im ila r  in c r e a s e s  in  H e l io th is  spp. numbers 
have been  a s s o c ia te d  w ith  an in s e c t ic id e  a p p l ic a t io n  which e lim in a te d  
b e n e f i c i a l  a r th ro p o d s .
I n s e c t ic id e  a p p l ic a t io n s  were begun on the  c o n tro l  f i e l d  84 
days a f t e r  p la n t in g ,  b u t  n o t on the a re a  bo rd ered  by th e  e a r ly  
p la n te d  s t r i p s  u n t i l  107 days fo llo w in g  p la n t in g .  T h is re p re s e n te d  
a  23-day d if f e r e n c e  and the d i f f e r e n c e  p ro b ab ly  would have been 
g r e a te r  had n o t th e  H e l io th is  i n f e s t a t io n  developed . The d i f f e r e n c e  
in  m a tu r ity  r e s u l t in g  from  th e se  23 days can be seen in  Table V II.
The a re a  b o rd ered  by the  " t r a p "  rows had s ig n i f i c a n t ly  more b o l l s  
th an  th e  c o n tro l  and was r a p id ly  app roach ing  m a tu r ity  when in ­
s e c t ic id e  a p p l ic a t io n s  were begun. T h is a re a  had a  c o tto n  crop  
p r a c t i c a l l y  m atured when in s e c t i c id e  tre a tm e n t was i n i t i a t e d  as  
compared to  the  c o n tro l  which was on ly  ap p ro ach in g  i t s  peak f r u i t i n g  
p e r io d .
The p la n ts  in  the  " t r a p "  s t r i p s  appeared  to  be much more 
a t t r a c t i v e  to  o v erw in te red  b o l l  w eev ils  in  t h i s  t e s t  p ro b ab ly  
because  o f a g r e a te r  d if f e r e n c e  in  p la n t  s iz e  and developm ent a s  a 
r e s u l t  o f the 19-day d if f e r e n c e  in  p la n t in g  d a te s .  A lso f r u i t i n g  
d id  n o t b eg in  in  the  a re a  b o rd ered  by the  " t r a p "  rows u n t i l  l a t e  
June which p ro b ab ly  was a f a c to r  in  the  o v e r a l l  su ccess  of the t e s t .  
I t  i s  re a so n a b le  to  assume th a t  th e  m a jo r ity  o f th e  o v e rw in te red  b o l l
Table V II. F ru it in g  d a ta  taken  a t  tim e o f re q u ire d  tre a tm e n t o f  r e s p e c tiv e  f i e ld s  in  t e s t  3 , 
Johnson farm , 1965
Area
Date
p la n te d
Date o f 
sample
Samp le  
number
Squares p er 
10 row f e e t
C a lcu la ted  
no. squares 
per ac re
B o lls  p er 
10 row f e e t
C a lcu la ted  
no. b o l l s  
p e r  ac re
Check 5 /18 /65 8/10 /65 1 264 344,995 116 151,588
2 258 337,154 132 172,498
3 200 261,360 80 104,544
4 137 179,031 64 83,635
5 179 233,917 85 111,078
6 153 199,940 75 98,010
5=199 5=259,400 x=92 5=120,226
Area bo rdered  5 /10 /65  8/25/65 1 134 175,111 263 343,688
by e a r ly  p la n te d 2 106 138,521 284 371,131
rows 3 128 167,270 258 337,154
4 152 198,633 223 291,416
5 98 128,066 193 252,212
6 113 147,668 289 377,665
5=122 5=159,211 5=252 x=328,878
ro
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w e e v ils  In  the  v i c i n i t y  had a lre a d y  m ig ra ted  to  th e  f i e ld s  by th i s  
tim e and e v id e n tly  c o n c e n tra te d  in  the  more m ature b o rd e r s t r i p s  
where sq u a res  s u i t a b le  fo r  food and o v ip o s i t lo n  were a v a i la b le .
D ata o b ta in e d  th rough  weekly sam ples in  t e s t  4 a re  p re se n te d  
in  Table V I I I .  This t e s t  was in  the  same lo c a t io n  a s  t e s t  3 con­
d u c ted  the p re v io u s  y e a r .  D ata from  t h i s  t e s t  show th a t  b o l l  
w eev il i n f e s t a t i o n  in  th e  t e s t  a re a  was u n u su a lly  low. Square 
damage d id  n o t exceed 10 p e rc e n t u n t i l  th e  second week in  August 
and a t  th a t  tim e th e  i n f e s t a t i o n  was v e ry  un ifo rm . Hie u n ifo rm ity  
o f  i n f e s t a t i o n  was th o u g h t to  be a r e s u l t  o f  h ib e rn a te d  b o l l  
w e e v ils  e x h ib i t in g  no p re fe re n c e  fo r  th e  b o rd e r s t r i p s  in  t h i s  
t e s t  and sim ply s e t t l i n g  random ly th ro u g h o u t th e  a re a  upon e n te r in g  
th e  f i e l d .  A p p aren tly  the  one-week d i f f e r e n c e  in  p la n tin g  d a te s  
in  t h i s  t e s t  was n o t enough to  g iv e  the b o rd e r rows the  s iz e  advan­
tag e  n e c e ssa ry  fo r  in c re a se d  a t t r a c t iv e n e s s  to  o v erw in te red  b o l l  
w e e v ils . F u r th e r  ev id en ce  o f th e  random d i s t r i b u t i o n  o f th e  over­
w in te red  w e e v ils  in  t h i s  t e s t  i s  shown in  d a ta  from the  f in a l  
sam pling . The sh arp  r i s e  in  i n f e s t a t i o n  which o ccu rred  j u s t  p r io r  
to  the  f i n a l  sam pling d a te  was due to  emergence o f second g en era ­
t io n  b o l l  w e e v ils , U iis  i n f e s t a t i o n  in c re a s e  was e v id e n t th rough­
o u t th e  t e s t  a re a  and n e c e s s i ta te d  o v e r a l l  t re a tm e n t b eg in n in g  
A ugust 17. T h e re fo re , no c o tto n  f r u i t i n g  d a ta  was tak en  s in c e  no
d if f e r e n c e  in  f r u i t i n g  or m a tu r ity  could  be ex p ec ted .
D ata from t e s t  5 a re  p re se n te d  in  T ables IX and X. In  t e s t  5
th e re  was a 2-week d i f f e r e n c e  in  the  p la n t in g  d a te s  o f  b o rd e r rows 
and th e  rem ainder o f  the  t e s t ,  th e reb y  g iv in g  th e  b o rd e r s t r i p s  a
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Table V I I I .  I n f e s t a t i o n  re c o rd  o f  th e  b o l l  w e e v il , Anthonomus 
g ra n d Is  Boheroan»ln t e s t  4 , Johnson farm , 1966
D ate
A verage number damaged sq u a re s  p e r 5 0 -sq u are  sample
B order rows M iddle C o n tro l
6-28 2 .5 - -
7-7 1 .8 0 .7 3 .2
7-15 0 .7 0 .0 0 .2
7-22 0 .7 0 .0 0 .3
7-27 3 .3 0 .8 0 .3
8-4 3 .5 3 .7 1.5
8-9 5 .2 6 .3 4 .7
8-17 26 .0 22 .5 17 .0
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n o t ic e a b le  s iz e  ad v an tag e . A p p a ren tly  th e  age d i f f e r e n c e  had a 
marked e f f e c t  b ecause  the  i n f e s t a t i o n  re c o rd s  o f  th e  th re e  a r e a s  
shown i n  T able IX in d ic a te  t h a t  o v e rw in te red  b o l l  w e e v ils  congre­
g a ted  in  d ie  b o rd e r  s t r i p s .  The c o n g re g a tio n  was e v id e n t  b ecause  o f  
th e  h ig h  le v e l  o f  b o l l  w e ev il damaged sq u a re s  w hich o c c u rre d  in  th e  
b o rd e r  rows n e c e s s i t a t i n g  in s e c t i c i d e  a p p l ic a t io n  b eg in n in g  J u ly  15. 
B o ll  w e e v il numbers in  Che e a r ly  p la n te d  b o rd e r  rows were su b se­
q u e n tly  reduced  a s  th e  d e c l in e  in  sq u a re  damage in d ic a te s .  The a re a  
s i tu a te d  betw een th e  b o rd e r  row s, how ever, had on ly  n e g l ig ib le  b o l l  
w e e v il damage u n t i l  e a r ly  in  Septem ber, f u r th e r  in d ic a t in g  th a t  
o v e rw in te re d  b o l l  w e e v ils  in  th e  a r e a  had co n g reg a ted  in  th e  " t r a p "  
s t r i p s .  D ata from  th e  c o n t r o l  f i e l d  p ro v id e s  a d d i t io n a l  ev id en ce  
s in c e  b o l l  w eev il I n f e s t a t i o n  in  t h i s  f i e l d  was r e l a t i v e l y  h ig h  
i n i t i a l l y  and in c re a se d  r a p id ly  u n t i l  i t  exceeded 25 p e rc e n t  in  l a t e  
J u ly .  I n s e c t i c id e  a p p l ic a t io n s  were begun on th e  c o n t r o l  in  a d d i­
t io n  to  th e  b o rd e r  s t r i p s  J u ly  27. B o ll w e e v il I n f e s t a t i o n  rem ained 
a t  a  low le v e l  in  th e  a r e a  b o rd e re d  by th e  e a r ly  p la n te d  s t r i p s  
u n t i l  Septem ber. At t h i s  tim e the  p e rc e n t  i n f e s t a t i o n  in c re a se d  
r a p id ly .  T h is  was c o n s id e re d  la r g e ly  the  r e s u l t  o f  the d e c l in e  in  
sq u a rin g  due to  m a tu r i ty .  A lso , a d ja c e n t  f i e l d s  had m atured r e ­
s u l t in g  in  c o n s id e ra b le  b o l l  w eev il movement in to  f i e l d s  where 
sq u a re s  were s t i l l  a v a i l a b le .  I n s e c t i c id e  a p p l ic a t io n  was begun 
in  the  a re a  b o rd e re d  by th e  " t r a p "  rows Septem ber 7 c h ie f ly  to  
p r o te c t  sm a ll b o l l s  s in c e  th e re  were v e ry  few sq u ares  rem ain in g  
a s  can  be seen  in  T able X.
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Table IX. I n f e s ta t io n  reco rd  o f the b o l l  w eev il, Anthonotmis 
g rand Is Boheman,in t e s t  5 , Johnson farm , 1966
Date
Average number damaged squares per 5 0 -square sample
Border rows Middle C ontro l
6-28 5.7 - -
7-7 6 .6 0 .0 1.5
7-15 11.6 0 .0 3.5
7-22 7.5 0.9 6 .7
7-27 0 .9 0 .4 13.8
8-3 0 .7 0 .7 9 .8
8-9 1.4 0 .9 5 .6
8-17 1.8 1.0 14.3
8-22 3 .0 4 .2 38.7
8-29 - 7.9 41.8
9-7 - 20.2 -
Table X. F ru it in g  d a ta  taken  a t  time o f re q u ire d  tre a tm e n t o f r e s p e c t iv e  f i e ld s  in  t e s t  5 , 
Johnson farm , 1966
Area
Date
p la n ted
Date o f 
sample
Sample
nunfcer
Squares per 
10 row f e e t
C a lcu la ted  
no. squares 
per ac re
B o lls  p er 
10 row f e e t
C a lcu la ted  
no. b o l ls  
per ac re
Check 5 /26 /66 7/27/66 1 129 168,577 56 73,181
2 127 165,964 13 16,988
3 81 105,851 32 41,818
4 75 98,010 18 23,522
5 71 92,783 48 62,726
6 167 218,236 31 36*590
x=108 5=141,566 x=33 5=542,471
Area bordered  5 /26 /66  9 /7 /6 6 1 26 33,977 198 258,747
by e a r ly  p la n te d 2 33 43,124 175 228,690
rows 3 10 13,068 171 223,463
4 27 35,284 228 297,950
5 20 26,136 214 279,655
6 69 90,169 144 188,179
7 8 10,454 213 278,348
8 0 0 165 215,622
9 6 7,841 186 243,065
x=22 x=28,893 x=188 5=245,965
ro
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There was an in t e r v a l  o f  42 days betw een the d a te  the  c o n tro l  
f i e l d  re q u ire d  in s e c t ic id e  a p p l ic a t io n  and th e  d a te  th e  f i e ld  
b o rd e red  by e a r ly  p la n te d  rows re q u ire d  in s e c t ic id e  tre a tm e n t.
These 42 days re p re s e n te d  th e  m ajor p e rio d  o f  c o tto n  f r u i t i n g  
(T ab le  X ). There were s ig n i f i c a n t ly  fewer b o l l s  in  th e  c o n tro l  
f i e l d  when i t  re q u ire d  tre a tm e n t a s  th e re  were in  the  f i e l d  bo rd ered  
by th e  " t r a p "  s t r i p s  when i t  reached  a s im ila r  le v e l  o f  i n f e s t a t i o n .  
P la n ts  in  the  c o n tro l  f i e l d ,  how ever, d id  p o sse ss  s ig n i f i c a n t ly  
more sq u a re s . This a ls o  in d ic a te d  c o n s id e ra b le  d i f f e r e n c e  in  
m a tu r ity  o f the two a r e a s  a t  tim e o f  r e q u ire d  tre a tm e n t.
Table XI p r e s e n ts  r e s u l t s  o b ta in ed  in  t e s t  6 which was lo c a te d  
a t  W innsboro, L o u is ian a . These d a ta  show th a t  b o l l  w eev il i n f e s t a ­
t io n  in  t h i s  lo c a t io n  was ex trem ely  low th ro u g h o u t th e  c o tto n  f r u i t ­
ing season . None o f the p la n t in g s  in  t h i s  t e s t  developed  a b o l l  
w eev il I n f e s t a t i o n  le v e l  which j u s t i f i e d  a p p l ic a t io n  o f  i n s e c t i c id e .  
Only one sample d a te  showed an  i n f e s t a t i o n  o f  over 10 p e rc e n t and 
th a t  o ccu rred  in  th e  c o n tro l  f i e l d  l a t e  in  th e  season  when v e ry  
few sq u a re s  were p r e s e n t .  The Macon Ridge on which W innsboro i s  
lo c a te d  i s  c h a ra c te r iz e d  by r e l a t i v e l y  m oderate b o l l  w eev il i n f e s t a ­
t io n s  d u rin g  m ost y e a r s .  U nusually  h o t ,  d ry  w eather d u rin g  June 
and J u ly  caused  h igh  m o r ta l i ty  o f  immature b o l l  w eev ils  r e s u l t i n g  
in  the m oderate i n i t i a l  p o p u la tio n  b e in g  f u r th e r  red u ced . There­
f o r e ,  d a ta  from t h i s  t e s t  were o f l i t t l e  v a lu e  in  d e te rm in in g  
w hether " t ra p  p la n t in g s "  m ight be used as  a to o l  in  b o l l  w eev il 
c o n tro l  program s.
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Table X I. I n f e s ta t io n  re c o rd  
g ra n d is  Boheman,in
o f  the  b o l l  w eev il 
t e s t  6 . W innsboro,
, Anthonomus 
1966
Average number damaged sq u a re s  p e r 5 0 -square  sample
Dace Border rows M iddle C o n tro l
6-15 0 .0 - -
6-22 0 .7 - -
6-28 1.6 0 .0 1 .0
7-7 1.5 0 .0 0 .3
7-15 0 .2 0 .0 0 .2
7-22 1.5 0 .3 0 .3
7-27 0 .0 0 .0 0 .0
8-3 0 .7 0 .3 0 .9
8-9 0 .0 0 .8 1.2
8-17 - 0 .5 2 .8
8-23 - 4 .3 6 .5
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D ata from th e se  t e s t s  show th a t  o v erw in te red  b o l l  w eev ils  can 
be exp ec ted  to  co n g reg a te  In  e a r ly  p la n te d  bo rder rows o f  c o tto n  
p ro v id ed  The d i f f e r e n c e  In  p la n tin g  d a te s  I s  s u f f i c i e n t  to  g iv e  a 
d i s t i n c t  d if f e r e n c e  in  s iz e  o f p l a n t s .  I n s e c t i c id e s  a p p lie d  on 
a re a s  o f b o l l  w eev il c o n c e n tra t io n  can be ex p ec ted  to  r e t a r d  b u ild u p  
o f b o l l  w eev il p o p u la tio n s  in  a d ja c e n t  a r e a s ,  th e r e fo r e ,  d e lay in g  
the d a te  a t  which o v e r a l l  i n s e c t ic id e  tre a tm e n t m ust be i n i t i a t e d .
SECTION I I
PLANT RESISTANCE STUDIES
I t  has been re p o r te d  t h a t  th e  b o l l  w e e v il, Anthonomus g ra n d is  
Boheman, e x h ib i t s  a n o n p re fe ren ce  toward c o tto n  v a r i e t i e s  which 
p o sse s s  g e n e tic  c h a ra c te r s  fo r  re d  f o l ia g e .  S tu d ie s  were under­
taken  to  v e r i f y  r e p o r t s  o f  n o n p re fe ren ce  and to  d e term in e  w hether 
t h i s  lack  o f p re fe re n c e  could be u t i l i z e d  in  b o l l  w eev il c o n tro l  
program s.
L i te r a tu r e  Review
W ith the  developm ent o f r e s i s ta n c e  to  the  c h lo r in a te d  hydro­
carbon in s e c t i c id e s  by the  b o l l  w eev il (R ousse l and C low er, 1955) 
e n to m o lo g is ts  began to  r e a l i z e  th a t  a d d i t io n a l  means m ust be 
employed in  c o n tro l  o f  t h i s  in s e c t ,  The numerous (and a t  tim es 
e x c e s s iv e )  i n s e c t i c id e  a p p l ic a t io n s  d i r e c te d  a t  the  b o l l  w eev il 
have tended to  fav o r th e  developm ent o f o th e r  in s e c t  problem s by 
d e s tro y in g  p re d a to ry  and p a r a s i t i c  form s. In  a d d i t io n  th e  ev e r 
in c re a s in g  problem  o f in s e c t ic id e  d r i f t ,  en v iro n m en ta l co n tam in a tio n , 
and r e s id u e s  demands u tm ost c o n s id e ra t io n  (Akesson and Y a tes , 1964). 
This c a l l s  fo r  an  ad ju s tm e n t o f the i n s e c t i c i d a l  program , w ith  a 
reex am in a tio n  o f i n d i r e c t  c o n tro l  methods in c lu d in g  th e  developm ent 
o f r e s i s t a n t  c o tto n  v a r i e t i e s  (Anonymous, 1957). A w e ll  rounded
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In s e c t  c o n tro l  p ro je c t  should inc lude  the  use o f  v a r i e t i e s  known to  
be r e s i s t a n t  and a search  fo r  new sources o f r e s is ta n c e .
F a in te r  (1958) rep o rted  th a t  p la n ts  which a re  in h e re n tly  le s s  
damaged o r le s s  In fe s te d  than o th e rs  under comparable environm ental 
co n d itio n s  in  the f i e ld  have been termed r e s i s t a n t .  He a ls o  p laces  
these  p la n ts  in to  th re e  c a te g o r ie s  accord ing  to  the n a tu re  o f th e i r  
r e s is ta n c e .  In  the  f i r s t  group are  those p la n ts  which a re  non­
p re fe r re d  fo r o v ip o s it io n , s h e l te r  or food, p r im a rily  because o f lack 
o f c e r ta in  q u a l i t i e s .  In  the  second group a re  p laced  p la n ts  \riiich 
may a f f e c t  the b io logy  of the in s e c t  a d v e rse ly . The th i rd  group 
in c lu d es  p la n ts  th a t  a re  capable o f su rv iv in g  le v e ls  o f in f e s ta t io n  
th a t  would k i l l  or sev e re ly  In ju re  s u sc e p tib le  p la n ts .
P o ss ib le  r e s is ta n c e  o f the c o tto n  p la n t to  in s e c ts ,  p a r t ic u ­
l a r ly  the b o l l  w eev il, has been of i n t e r e s t  to  re se a rc h e rs  fo r  many 
y e a rs . During the e a r ly  y ea rs  o f the b o l l  w eevil in v asio n  o f  the 
United S ta te s  the p r in c ip le  o f h o s t evasion  was u t i l i z e d  in  a ttem p ts  
to c o n tro l  the  p e s t .  E arly  re se a rc h e rs  such a s  Flynn (1907) 
advanced the h y p o th esis  th a t  i f  a l l  c o tto n  were p la n te d  la te  in  the 
season most h ib e rn a ted  b o l l  w eevils  would d ie  o f s ta rv a t io n .  There­
fo re ,  the  damage to  the l a t e r  p lan te d  crop by th i s  p e s t  would be 
reduced o r n e g l ig ib le .  To t e s t  th i s  h y p o th esis  experim ents were 
undertaken  du rin g  1906 in  the la te  p la n tin g  of c o tto n  in  w estern  
L ou isiana . R e su lts  from these  experim ents showed th a t  la te  p la n t­
ing o f co tto n  r e s u l te d  in  in c reased  b o l l  w eevil in f e s ta t io n s  and 
decreased  y ie ld s .  Newell and R o sen fie ld  (1909) a lso  po in ted  ou t 
d isad v an tag es  o f la te  p la n tin g  o f co tto n  to  avoid b o l l  w eev il in ju ry .
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S h o r t ly  t h e r e a f t e r ,  u se  was made o f  th e  p r i n c i p l e  o f  h o s t  e v a s io n  
by r e p l a c in g  th e  l a t e  m a tu r in g  c o t to n  v a r i e t i e s  w ith  more d e te rm i­
n a n t ,  e a r l y  m a tu r in g  o n e s . E m phasis was p la c e d  on g e t t i n g  th e  
f r u i t  s e t  a s  soon  a s  p o s s ib l e  to  a v o id  th e  r a v a g e s  o f  midsummer 
b o l l  w e e v il  p o p u la t io n s  ( B e n n e t t ,  1908; Cook, 1912; H u n te r ,  1909, 
1912, 1917, 1922; H u n te r and C oad, 1923; H a re , 1925; I s e l y ,  19 3 4 ). 
They r e p o r te d  t h a t  p r o d u c t io n  o f  an  e a r l y  c ro p  was im p o r ta n t  
enough to  w a r r a n t  s e l e c t i o n  f o r  e a r l y  v a r i e t i e s  by r e s e a r c h e r s .  
V a r i e t i e s  w ere recommended w hich m a tu red  v e ry  q u ic k ly ,  s e t t i n g  
a  c ro p  no l a t e r  th a n  l a t e  J u ly .  H u n te r and Coad (1923) r e v e a le d  
t h a t  th e  in v a s io n  o f  th e  b o l l  w e e v il  had  b ro u g h t a b o u t th e  r e p l a c e ­
m ent o f  th e  long  s t a p l e  and la r g e  b o l l  v a r i e t i e s  o f  c o t to n  by 
s m a ll  b o l l ,  e a r l y  v a r i e t i e s  o f  v e ry  s h o r t  s t a p l e  c o t to n .
D u rin g  th e  e a r l y  y e a r s  o f  th e  b o l l  w e e v il  in v a s io n  o f  th e  
U n ited  S t a t e s  s e v e r a l  e x p e d i t io n s  w ere s e n t  to  M exico and  C e n t r a l  
A m erica to  seek  w e e v i l - r e s i s t a n t  c o t to n s .  I t  was c o n s id e re d  t h a t  
f o r  th e  c o t to n  p l a n t  to  have s u rv iv e d  th e  r a v a g e s  o f  th e  b o l l  
w e e v il  th ro u g h o u t  th e  h i s t o r y  o f  t h e i r  c o e x is te n c e  some d e g re e  o f  
n a t u r a l  r e s i s t a n c e  m ust be e x h ib i t e d  by th e  p l a n t  somewhere w i th in  
i t s  r a n g e .  E m phasis was p la c e d  l a r g e l y  on h o s t  e v a s io n  and  on 
c h a r a c t e r i s t i c s  o f  th e  c o t to n  p l a n t  t h a t  w ere th o u g h t  to  be d i s ­
t a s t e f u l  o r  d e t r im e n ta l  to  th e  w e e v il  (C ook, 1904, 1906; W are, 19 3 6 ). 
Some o f  th e  c h a r a c t e r i s t i c s  t h a t  w ere c o n s id e re d  o f  p o s s i b l e  v a lu e  
w ere s m a ll  o r  d e e p ly  lo b ed  l e a v e s ,  h a i r y  s tem s and l e a v e s ,  e a r l i n e s s ,  
and  e x t r a  f l o r a l  n e c t a r i e s  to  a t t r a c t  p re d a c e o u s  i n s e c t s .
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Cook (1904) re p o r te d  th a t  a dw arf upland  type o f  c o tto n  n a t iv e  
to  e a s te r n  Guatem ala was much le s s  In ju re d  by th e  b o l l  w eev il than 
was a  nearby  t r e e  o f  p e re n n ia l  c o tto n . F u r th e r  I n v e s t ig a t io n s  r e ­
v e a le d  th a t  th e  k e le p  o r Gautem alan c o tto n  b o l l  w eev il a n t ,  a 
p re d a to r  o f  th e  b o l l  w e ev il, was a t t r a c t e d  to  t h i s  type o f  c o tto n  by 
the  cop ious p ro d u c tio n  o f  n e c ta r  from  two s e ts  o f  e x t r a  f l o r a l  
n e c ta r ie s  on the in v o lu c ra l  b r a c t s .  A few w eev ils  were found on 
t h i s  c o t to n , b u t  they  were a p p a re n tly  h e ld  a t  a v e ry  low le v e l  by 
the  p redaceous h a b i t s  o f  the  k e le p  a n t .
Ware (1936) re p o r te d  th a t  a tte m p ts  to  c u l t i v a t e  th e  dw arf 
Guatem alan c o t to n  v a r i e ty  in  v a r io u s  co tto n -g ro w in g  re g io n s  o f  
the  U nited  S ta te s  was u n s u c c e s s fu l .  He a ls o  re p o r te d  t h a t  a n o th e r  
Guatem alan c o t to n  v a r i e t y ,  which produced ex trem ely  sm all in v o lu c ra l  
b r a c ts  th a t  en ab led  tu rk e y s  to  f in d  the  w eev ils  and devour them, was 
e x p e r im e n ta lly  te s te d  in  the  U nited S ta te s  b u t  w ith o u t su c ce ss .
Hie a b i l i t y  o f  p la n ts  to  p r o l i f e r a t e  c e l l s  r e s u l t i n g  in  
m echanical d e s t r u c t io n  o f  b e l l  w eev il eggs and young la rv a e  was 
s tu d ie d  in  d e t a i l  by Hinds (1906) and Smith (1 9 3 6 ). Hinds s a id ,  
" P r o l i f e r a t io n  i s  sim ply a  m a n ife s ta t io n  o f a  n a tu r a l  in h e re n t  
tendency o f p la n t  c e l l s  to  respond  to  an  enco u n te red  i r r i t a t i o n  by 
m u ltip ly in g  o r form ing new c e l l s .  I t  i s  e v id e n tly  a method o f  s e l f -  
d e fe n se , and in  th e  case o f  c o t to n  th e  i r r i t a t i o n  ap p ears  to  be in  
n e a r ly  a l l  c a s e s  s t r i c t l y  m ech an ica l. Bie fu n c tio n  o f p r o l i f e r a ­
t io n  in  m ost c a se s  i s  undoubted ly  to  r e p a i r  an i n j u r y . "  He r e ­
p o rte d  th a t  in  a la rg e  number o f v a r i e t i e s  o f  American up land  
c o tto n  p r o l i f e r a t i o n  has been found to  o ccu r in  51 p e rc e n t o f  the
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c a se s  o f  w eev il a t t a c k  upon sq u ares  and in  55 p e rc e n t o f  the ca ses  
o f  s im ila r  a t ta c k  upon b o l l s .  P r o l i f e r a t io n  was found to  in c re a s e  
m o r ta l i ty  o f  immature s ta g e s  by 13.5 p e rc e n t  in  sq u ares  and 6 .3  
p e rc e n t  in  b o l l s .  He su g g ested  the need fo r  s e le c t io n  o f new s t r a i n s  
o f  c o tto n  which e x h ib i t  a  g r e a te r  tendency tow ard p r o l i f e r a t i o n ,  
how ever, he f e l t  t h a t  com plete r e l ia n c e  could never be p lac ed  in  
n a tu r a l  f a c to r s  f o r  a s o lu t io n  o f  the b o l l  w eev il problem .
Smith (1936) in c lu d ed  c l im a te ,  p a r a s i t e s ,  p r e d a to r s ,  and 
p r o l i f e r a t i o n  as  cau ses  o f  m o r ta l i ty  o f  b o l l  w eev il s ta g e s  w ith in
th e  sq u a re s . C lim ate  was by f a r  the m ost e f f e c t iv e  o f  th e  f a c to r s  
fo llow ed  in  o rd e r  o f e f f ic ie n c y  by p a r a s i t e s ,  p r e d a to r s ,  and p ro ­
l i f e r a t i o n .  Summary o f sq u are  ex am in a tio n s  made in  t h i s  study  
e x ten d in g  over th e  y e a rs  1929-32 showed th a t  d e a th  o f immature 
s ta g e s  o f  the  b o l l  w eev il due to  p r o l i f e r a t i o n  reach ed  a maximum 
o f  1 .71  p e rc e n t .  U su a lly  m o r ta l i ty  due to  p r o l i f e r a t i o n  was con­
s id e ra b ly  le s s  th an  1 .0  p e rc e n t .
Thorough in v e s t ig a t io n s  in to  the  su ccess  o f  the b o l l  w eev il 
on sea i s la n d  v a r i e t i e s ,  Gossypium b a rd a d e n se , a s  compared to  
th e  up land  c o tto n  v a r i e t i e s ,  h irsu tu m , have been conducted 
(S m ith , 1921; Cook and D oyle, 1927). A ccording to  Smith th e re  was 
l i t t l e  d i f f e r e n c e  in  th e  lo n g e v ity  o r fe c u n d ity  o f  w e ev ils  fed  on 
th e  two sp e c ie s  o f  c o t to n ,  however, 4 9 .4  p e rc e n t o f th e  immature 
s ta g e s  emerged a s  a d u l ts  from the sea i s la n d  sq u ares  compared to  
36 .9  p e rc e n t in  upland  .sq u a re s . In  c o n t r a s t ,  1,500 upland b o l l s  
produced 100 w e ev ils  w hile  th e  same number o f sea  is la n d  b o l l s
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produced 650 w e e v ils . Cook and Doyle b e lie v e d  th a t  t h i s  l a t t e r  
was due to  the  th in n e r  w a lls  o f th e  b o l l s  o f sea is la n d  c o t to n s .
Such c h a r a c t e r i s t i c s  a s  h a i r in e s s  o f  stem  and le a v e s  were 
c o n s id e red  a s  p o s s ib le  so u rces  o f  r e s i s ta n c e  by e a r ly  w orkers 
(H unter and P ie rc e ,  1912). S tephens (1957) in  a s tu d y  o f  so u rces  
o f  r e s i s ta n c e  o f c o tto n  s t r a i n s  to  the b o l l  w eev il l i s t s  p la n t  
h a i r in e s s  a s  a  p o s s i b i l i t y .  Wannamaker (1957) in  a  s tudy  o f  the  
e f f e c t  o f  p la n t  h a i r in e s s  on b o l l  w eev il a t ta c k  r e p o r ts  th a t  ex­
c e s s iv e ly  h a i ry  v a r i e t i e s  such a s  P i lo s e  re c e iv e d  s ig n i f i c a n t l y  
le s s  b o l l  w eev il damage than  th e  o th e r  ty p es  in c lu d ed  in  th e  ex­
p e rim e n t. W essling (1958a and 1958b) in  s tu d ie s  v ery  s im ila r  to  
th o se  o f  Wannamaker ag reed  th a t  th e  P i lo s e  s t r a i n  showed a  s ig n i f ­
ic a n t ly  lower p ro p o rtio n  o f  e g g - la y in g  p u n c tu re s . M erkly and Meyer 
(1963) re p o r te d  th a t  the  P ilo s e  s t r a i n  d em o n stra ted  only  an i n t e r ­
m ed iate  d eg ree  o f r e s i s ta n c e  when compared to  a s e r i e s  o f  v a r i e t i e s .
The p re fe re n c e  a s p e c ts  o f  r e s i s ta n c e  to  the  b o l l  w eev il in  
c o tto n  v a r i e t i e s  have re c e iv e d  some a t t e n t i o n  d u rin g  the  p a s t  
f i f t y  y e a r s .  P a in te r  (1951) s ta te d  th a t  th e  s c a r c i ty  o f  b o l l  
w e ev ils  on o th e r  p la n ts  in  th e  neighborhood o f  c o tto n  in d ic a te s  
the h ig h ly  o b l ig a te  r e l a t io n s h ip  o f the  i n s e c t  to  the  h o s t  p la n t  
and th e  p o s s i b i l i t y  o f  r e s i s ta n c e  th rough  a  lack  in  some fe a tu re  o f 
th e  a t t r a c t iv e n e s s .  He was o f th e  o p in io n  th a t  l e a f  c o lo r  i s  one 
such f a c to r .
R e s u lts  o f  a s e r i e s  o f o b s e rv a tio n s  on th e  b o l l  w e e v i l 's  
sense  o f  c o lo r  o b ta in ed  by R. Jones in  1907 were re p o r te d  by H unter 
and P ie rc e  (1 9 1 2 ). In  t h i s  s e r i e s  o f o b s e rv a t io n s ,  b o l l  w eev ils
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were g iv en  the o p p o r tu n ity  to  e n te r  tu b es  o f  d i f f e r e n t  c o lo r s  from 
a box. Among the  c o lo rs  te s te d  were g reen  and re d . Green was found 
to be more a t t r a c t i v e  than  re d  by a r a t i o  o f  6 .0  to  3 .8 .
T e s ts  conducted by I s e ly  (1927 and 1928) in  A rkansas In d ic a te d  
th a t  th e  b o l l  w eev il e x h ib i t s  a marked p re fe re n c e  fo r  c o tto n  p la n ts  
w ith  g reen  fo l ia g e  to  those  w ith  red  f o l ia g e .  W ithout e x c e p tio n  
p lo t s  o f  the Winesap ( r e d le a f )  v a r i e ty  were le s s  h e a v ily  in f e s te d  
th an  the  a d ja c e n t  p lo t s  c o n ta in in g  g reen  p la n ts .  I s e ly  was o f  the  
o p in io n  th a t  no economic im portance could  be a t ta c h e d  to  the  ap p ar­
e n t  degree  o f  immunity o f  re d  le a fe d  c o t to n ,  s in c e  a t  th a t  tim e 
th e re  was no red  le a fe d  v a r i e ty  which ag ro n o m ists  recommended fo r 
com m ercial p la n t in g .  I s e ly  a ls o  su sp ec ted  th a t  th e  a p p a re n t 
immunity m ight d isa p p e a r  i f  on ly  re d  c o tto n  was a v a i la b le .
S tephens (1957) in  h i s  rev iew  o f  p o s s ib le  so u rces  o f  r e s i s ­
tan ce  to  the  b o l l  w eev il in  c o tto n  l i s t s  red  l e a f  c o lo r .  W essling 
(1958a) re p o r te d  t h a t  th e  r e d le a f  s t r a i n  in c lu d ed  in  t e s t s  o f  p la n t  
r e s i s ta n c e  e x h ib ite d  a r a t h e r  h igh  degree  o f  r e s i s ta n c e .  He was 
o f th e  o p in io n  th a t  the  main cause o f the  r e s i s ta n c e  was n o n p re f­
e ren ce  fo r  th e  r e d le a f  s t r a i n  by th e  b o l l  w e ev il. A ccording to  
H unter and Waddle (1958) over 300 b io ty p e s  o f  c o tto n  were sc reen ed  
in  A rkansas d u r in g  1957 and 1958 fo r  r e s i s ta n c e  to  th e  b o l l  w eev il. 
Red f o l ia g e  s t r a i n s  were c i te d  a s  exam ples o f  n o n p re fe ren c e . In  
la b o ra to ry  t e s t s  conducted by S tephens and Lee (1961) b o l l  w e ev ils  
in d ic a te d  no p re fe re n c e  in  fe ed in g  o r o v ip o s i t io n  fo r  red  or green  
c o tto n  buds. M erkl and Meyer (1963) in  an e x te n s iv e  study  o f  r e ­
s is ta n c e  o f c o t to n  s t r a i n s  to  the  b o l l  w eev il re p o r te d  th a t  red
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p la n ts  were l e s s  a t t r a c t i v e  than  were g reen  p la n t s .  Ih ese  a u th o rs  
s t a t e d ,  how ever, th a t  s in c e  b o l l  w e ev ils  fed  and rep roduced  r e a d i ly  
on the  re d  p la n ts  when no g reen  p la n t s  were a v a i l a b le ,  c o lo r  would 
n o t  be an im p o rtan t f a c to r  In  coim nercial p la n t in g s .  Given a c h o ic e , 
b o l l  w e e v ils  p r e f e r r e d  g reen  c o t to n ,  b u t  i f  g reen  c o tto n  were n o t 
a v a i la b le  w e ev ils  would th r iv e  on re d  c o tto n . Jones ja t al.  (1964) 
re p o r te d  t h a t  t e s t s  conducted  from 1960 to  1963 e v a lu a t in g  the 
com parative  p re fe re n c e  by th e  b o l l  w eev il fo r  c e r t a in  b io ty p e s  o f  
c o tto n  r e s u l te d  in  d e f i n i t e  n o n p re fe ren ce  fo r  a re d  f o l ia g e  b io ty p e  
when compared to  a s ta n d a rd  g reen  f o l ia g e  b io ty p e . In  la b o ra to ry  
ex p erim en ts  conducted  by M it l ln  e t  a l .  (1966) the  in f lu e n c e  o f c o lo r  
on the feed in g  o f b o l l  w eev ils  was d e term ined  by the resp o n se  o f  
w e e v ils  to  fe e d in g  p lu g s  dyed r e d ,  o ran g e , y e llo w , g re e n , b lu e ,  or 
v i o l e t ,  and to  undyed p lu g s . Hie b o l l  w eev ils  p r e f e r r e d  th e  dyed 
to  th e  undyed p lu g s ,  b u t  d is c r im in a te d  l i t t l e  among th e  dyed p lu g s . 
H iese a u th o rs  su g g e s t t h a t  p la n t  b re e d e rs  should  n o t c o n s id e r  c o lo r  
a s  a m ajor c h a ra c te r  in  dev elo p in g  c o tto n  s t r a i n s  r e s i s t a n t  to  b o l l  
w ee v ils .
A STUDY OF PREFERENCE OF THE BOLL WEEVIL 
FOR COTTON SEIECTIONS WITH GREEN OR RED FOLIAGE
Hie o b je c t iv e  o f  t h i s  study  was to  d e te rm in e  i f  th e  b o l l  
w eev il would e x h ib i t  a m easurab le  n o n p re fe ren ce  toward a c o tto n  
v a r i e t y  w ith  re d  f o l i a g e .
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P rocedure
This t e s t  was lo c a te d  on th e  N o rth e a s t L o u is ian a  Experim ent 
S ta t io n  a t  S t. Jo sep h . I t  c o n s is te d  o f  two tre a tm e n ts ,  S to n e v i l le  7 
( re d  f o l ia g e  c h a ra c te r )  and S to n e v il le  7A (g re e n  fo l ia g e  c h a r a c te r ) ,  
random ized and r e p l ic a te d  fo u r tim es. In d iv id u a l  p l o t s  were com­
posed o f  16 row s, 65 f e e t  4 in ch es  in  le n g th  and com prising  approx­
im a te ly  o n e - tw e lf th  o f  an a c r e .  The t e s t  a re a  was lo c a te d  in  
Commerce sandy loam s o i l  f e r t i l i z e d  w ith  88 pounds o f  N a s  NH^  p r io r  
to  p la n t in g .  W ith the  o n se t o f  s q u a r in g , 100 sq u ares  were examined 
in  each p l o t  fo r  b o l l  w eev il damage. I n s e c t ic id e  a p p l ic a t io n s  were 
begun on a  tre a tm e n t when b o l l  w eev il damage to  sq u a re s  approached 
25 p e rc e n t .  Sampling was d isc o n tin u e d  when b o l l  w eev il i n f e s t a t i o n  
reach ed  a  le v e l  a t  which b o th  tre a tm e n ts  w arran ted  in s e c t ic id e  
a p p l ic a t io n .
R e s u lts  and D iscu ss io n
R e s u lts  o b ta in e d  from t h i s  t e s t  a re  p re se n te d  in  Table X II. 
Data in  t h i s  ta b le  show th e  r e s u l t s  o f  weekly square  sam ples fo r  
b o l l  w eev il damage. These d a ta  show th a t  b o l l  w eev il i n f e s t a t i o n  
was c o n s is te n t ly  h ig h e r  in  the  g reen  fo l ia g e  s e le c t io n  than  in  the 
re d  fo l ia g e  s e le c t io n .  Throughout the 6-week sam pling p e r io d  b o l l  
w eev il damaged sq u a re s  were 2 to  4 tim es h ig h e r  in  the  g reen  s e le c ­
t io n  th an  in  the  r e d . Hie f i n a l  sam ples were tak en  in  t h i s  t e s t  
J u ly  21. Samples c o l le c te d  on th i s  d a te  in d ic a te d  trem endous in ­
c re a se  in  b o l l  w eev il damage, T his in c re a s e  in  damage was con­
s id e re d  to  have been caused by th e  emergence o f  1 s t  g e n e ra tio n  b o l l
45
T able X II. B o ll w eev il I n f e s t a t i o n  In  S to n e v i l le  7 ( re d  fo l ia g e )  
s e le c t io n  and S to n e v i l le  7A (g re e n  f o l ia g e )  s e le c t io n ,  
N. E. S ta t io n ,  S t. Jo se p h , L o u is ia n a , 1965
Average number damaged sq u a re s p e r  100-sq u are  sample
Date Red s e le c t io n Green s e le c t io n
6-17 1.2 3 .0
6-23 1 .5 5 .0
7-1 1 .0 2 .0
7-7 2 .3 3 .8
7-16 5 .8 21.5
7-21 20 .3 44.5
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w e ev ils  the  p re v io u s  week. I n s e c t ic id e  a p p l ic a t io n s  were begun on 
b o th  e n t r i e s  fo llo w in g  the  sam pling on th i s  d a te .  The in f e s t a t i o n  
in  th e  re d  s e le c t io n ,  w hile  on ly  h a l f  th a t  o f th e  g re e n , n e v e r th e ­
l e s s ,  w arran ted  I n s e c t ic id e  a p p l ic a t io n  a t  th e  same tim e.
These d a ta  in d ic a te  th a t  a c o n s id e ra b ly  la r g e r  number o f over­
w in te red  b o l l  w eev ils  e i t h e r  s e t t l e d  o r moved in to  the g reen  fo lia g e  
s e le c t io n  in  p re fe re n c e  to  th e  re d . A p paren tly  th e re  i s  a non­
p re fe re n c e  f a c to r  in v o lv e d , how ever, i t  i s  p ro b ab ly  d is c e r n ib le  only  
when a  ch o ice  betw een th e  two i s  a v a i la b le ,  The ra p id  in c re a s e  in  
i n f e s t a t i o n  in  b o th  s t r a i n s  fo llo w in g  f i r s t  g e n e ra tio n  b o l l  w eev il 
emergence in  m id -Ju ly  p ro v id ed  s u f f i c i e n t  ev id en ce  th a t  th e  red  
s t r a i n  i s  an e n t i r e ly  s u i ta b le  h o s t .
Y ie ld  d a ta  were taken  to  d e te rm in e  w hether p ro d u c tio n  d i f f e r ­
ences cou ld  be ex p ec ted  betw een th e  two s e le c t io n s .  These d a ta  r e ­
v e a le d  th a t  y ie ld  o f  seed c o tto n  in  th e ^ re d  fo l ia g e  s t r a i n  was only 
tw o - th ird s  th a t  o f the g reen  s t r a i n .  I t  i s  p o s s ib le  th a t  the  
g e n e tic  c h a ra c te r  r e s p o n s ib le  fo r  re d  fo l ia g e  i s  a s s o c ia te d  w ith  
low y ie ld .  Y ie ld  d a ta  from t h i s  t e s t  a g re e s  w ith  p re v io u s  work 
re p o r te d  by I s e ly  (1928) where low y ie ld s  were a s s o c ia te d  w ith  s t r a in s  
hav ing  re d  f o l ia g e .
USE OF A RED FOLIAGE SELECTION IN TRAP CROP STUDIES
The o b je c t iv e  o f th e se  s tu d ie s  was to  de term ine  the  degree  o f 
n o n p re fe ren ce  t h a t  would be e x h ib i te d  by the  b o l l  w eev il to  c o tto n  
s e le c t io n s  p o s se s s in g  red  f o l ia g e  and to  d e term in e  i f  t h i s  would be 
o f  v a lu e  in  c o n tro l  program s.
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Procedure
T rap -crop  t e s t a  were d e s ig n e d  to  u t i l i z e  th e  n o n p re fe ren ce  
e x h ib i te d  by b o l l  w e e v ils  to  c o tto n  s t r a i n s  p o sse s s in g  red  f o l ia g e .  
Each t e s t  c o n s is te d  o f  a s in g le  c o tto n  f i e ld  p la n te d  to  the  red  
fo l ia g e  s t r a i n  and b o rd e red  on each s id e  by a  narrow  s t r i p  p la n te d  
to  a norm al g reen  fo l ia g e  s t r a i n .  In  a l l  t e s t s  th e  b o rd e r s t r i p s  
o f  the g reen  s e le c t io n  and th e  red  s e le c t io n  were p la n te d  on th e  
same d a te .  The purpose o f t h i s  d e s ig n  was to  have th e  g reen  
fo l ia g e  s e le c t io n  s i tu a te d  betw een the  re d  fo l ia g e  s e le c t io n  and 
b o l l  w eev il o v e rw in te rin g  s i t e s .  I t  was th o u g h t t h a t  o v erw in te red  
b o l l  w eev ils  in  the a re a  would c o n c e n tra te  in  th e  narrow  b o rd e r 
s t r i p s  o f  g reen  c o tto n  because  o f  the  a v a i l a b i l i t y  o f  th e  g reen  
c o tto n  and t h e i r  n o n p re fe ren ce  fo r  th e  re d  f o l ia g e .  Success o f  the  
t e s t  d e s ig n  would be co n s id e re d  e v id e n t i f  i n f e s t a t i o n  w ith in  the  
g reen  b o rd e r  rows reach ed  a p red e te rm in ed  le v e l  a t  which in s e c t ic id e  
a p p l ic a t io n  was n e cessa ry  p r io r  to  the  tim e th e  re d  fo l ia g e  p la n ts  
became e q u a lly  in f e s te d .
T e s t 1 was lo c a te d  on O sceo la P la n ta t io n  f iv e  m ile s  n o r th  o f 
S t. Jo sep h , L o u is ian a . The t e s t  a re a  c o n s is te d  o f  a 1 0 -acre  f i e ld  
o f t f i lc h  ap p ro x im a te ly  a o n e -a c re  s t r i p  on e i t h e r  s id e  was p la n te d  
to  the  S to n e v i l le  7A (g re e n  f o l ia g e )  s e le c t io n  and the rem ainder o f 
th e  f i e ld  to  S to n e v i l le  7 ( r e d  f o l i a g e ) .  Both s e le c t io n s  were 
p la n te d  d u rin g  the  f i r s t  week in  Hay, 1965.
T e s ts  2 and 3 were o f  th e  same d e s ig n  a s  t e s t  1, b u t  each  was 
ap p ro x im a te ly  h a l f  th e  s iz e .  These two t e s t s  were lo c a te d  on the 
N o rth e a s t Branch E xperim ent S ta t io n  a t  W innsboro, L o u is ia n a . T e s t 2
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was conducted d u rin g  th e  1965 co tto n -g ro w in g  seaso n , w hereas, t e s t  3 
was conducted d u rin g  1966.
W ith th e  o n se t o f  f r u i t i n g ,  50 sq u ares  were examined a t  fo u r 
lo c a t io n s  w ith in  b o th  s t r a i n s  fo r  b o l l  w eev il damage. I n s e c t ic id e  
a p p l ic a t io n s  were s t a r t e d  only  in  th o se  a r e a s  where b o l l  w eev il 
damage to  sq u a re s  approached o r exceeded 25 p e rc e n t .  Sampling was 
d isc o n tin u e d  in  a l l  t e s t s  w ith  th e  b eg in n in g  o f  o v e r a l l  i n s e c t ic id e  
tre a tm e n t.
R e s u lts  and D iscu ss io n
R e s u lts  from t e s t  1 a re  p re se n te d  in  Table X I I I .  These d a ta  
show th a t  th e  number o f b o l l  w eev il damaged sq u a res  in  th e  g reen  
b o rd e r  s t r i p s  was c o n s is te n t ly  h ig h e r  th a n  in  the  re d  f o l ia g e  p la n t ­
in g . D uring J u ly  sq u are  damage in  th e  b o rd e r  s t r i p s  was a p p ro x i­
m ate ly  tw ice th a t  in  th e  r e d . Even though square  damage was con­
s id e ra b ly  g r e a te r  in  the g reen  b o rd e r  s t r i p s  i n s e c t i c id e  a p p l ic a t io n s  
were re q u ire d  on the  whole t e s t  J u ly  21. Samples tak en  on t h i s  d a te  
re v e a le d  th a t  b o th  s e le c t io n s  had reach ed  o r  exceeded 25 p e rc e n t  
square  damage fo llo w in g  1 s t  g e n e ra tio n  b o l l  w eev il em ergence the  
p re v io u s  week. T h e re fo re , in  t h i s  t e s t  b o l l  w eev ils  d id  show some 
p re fe re n c e  f o r  the  g reen  b o rd er s t r i p s ,  b u t n o t  enough so th a t  i t  
could  be u t i l i z e d  s u c c e s s fu l ly  in  any type o f c o n tr o l  program .
R e s u lts  o b ta in ed  from t e s t  2 a re  p re se n te d  in  Table XIV.
These d a ta  show d e c is iv e  d i f f e r e n c e s  in  re sp o n se  to  the  two s t r a i n s  
by the b o l l  w e e v il. Throughout th e  sam pling p e r io d  the  I n f e s t a t io n  
was much g r e a te r  in  th e  g reen  b o rd e r s t r i p s .  The c o n c e n tra tio n  o f
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Table X III . B o ll w eevil I n fe s ta t io n  In  S to n e v ille  7 (red  fo lia g e )  
s e le c tio n  and S to n e v ille  7A (g reen  fo lia g e )  s e le c tio n , 
Osceola P la n ta t io n , 1965
Date
Average number damaged squares per 50 -square sample
Red s e le c tio n Green s e le c tio n
6-15 1.3 1.3
6-22 1.8 2 .8
6-29 0 .0 3 .4
7-6 2 .0 1.5
7-13 2.5 7.3
7-21 12.0 26.5
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T able XIV. B o ll w e e v il I n f e s t a t i o n  In  S to n e v i l le  7 ( re d  fo l ia g e )  
s e le c t io n  and S to n e v i l le  7A (g re e n  f o l ia g e )  s e le c t io n ,  
W lnnsboro, L o u is ia n a , 1965
A verage number damaged sq u a re s  p e r  5 0 -sq u a re  sample 
Date Red s e le c t io n  Green s e le c t io n
6-16 0 .8 4 .3
6-23 2 .0 4 .0
6-30 1.8 4 .3
7-7 0 .0 14.5
7-14 1.0 9 .3
7-21 5 .0 16.0
7-27 6 .8 17.0
8-4 19 .0 13.0
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w e e v ils  In  d ie  b o rd e r  s t r i p s  was th o u g h t to  be due to  n o n p re fe ren ce  
f o r  th e  re d  s t r a i n  a s  w e l l  a s  a v a i l a b i l i t y  o r n e a rn e s s  to  o v e r­
w in te r in g  s i t e s  o f  th e  b o rd e r  s t r i p s .  The b o l l  w e e v il I n f e s t a t i o n  
exceeded  30 p e rc e n t  In  th e  b o rd e r  s t r i p s  J u ly  21 and I n s e c t i c id e  
a p p l i c a t io n s  were begun to  p re v e n t  b o l l  w e e v il movement In to  the  
rem a in d e r  o f  th e  f i e l d .  Sam pling was d is c o n tin u e d  A ugust 4 due to  
m a tu r i ty  o f  th e  c o t to n .  A se v e re  d ro u g h t d u r in g  J u ly  h a s te n e d  
m a tu r i ty  in  c o tto n  th ro u g h o u t th e  t e s t  a r e a .  The i n f e s t a t i o n  on 
th e  f i n a l  d a te  in d ic a te d  need fo r  i n s e c t i c i d e  tre a tm e n t  in  th e  re d  
s t r a i n .  However, th e  in c r e a s e  in  p e rc e n ta g e  o f  b o l l  w eev il damaged 
s q u a re s  was p r im a r i ly  a r e s u l t  o f  th e  s c a r c i ty  o f  sq u a re s  caused by 
e a r ly  m a tu r i ty  o f  the c o t to n .  I n s e c t i c id e  a p p l ic a t io n  was n o t con­
s id e re d  n e c e s sa ry  on th e  re d  f o l ia g e  s t r a i n  s in c e  t h i s  s e le c t io n  
was m atu re . I n s e c t i c id e  tre a tm e n t was d is c o n tin u e d  in  th e  g reen  
f o l ia g e  b o rd e r  s t r i p s  A ugust 8 a f t e r  a t o t a l  o f  f iv e  a p p l ic a t io n s .
In  t h i s  t e s t  b o l l  w e e v ils  c o n c e n tra te d  in  th e  b o rd e r  s t r i p s  o f  a 
g reen  c o t to n  s e le c t io n  in  p re fe re n c e  to  th e  re d  s e le c t io n .  Once 
p o p u la t io n  numbers in c re a s e d  in  th e s e  s t r i p s ,  i n s e c t i c i d e  was 
a p p l ie d  to  re d u ce  numbers and movement o f  b o l l  w e e v ils  in to  th e  re d
s t r a i n .  I t  i s  c o n s id e re d  th a t  th e  d e s ig n  o f  th e  t e s t ,  n o n p re fe re n c e
«
f o r  th e  re d  f o l ia g e  s e le c t io n  by th e  b o l l  w e e v il ,  and e a r ly  m a tu r i ty  
o f c o t to n  due to  d ro u g h t were th e  f a c to r s  r e s p o n s ib le  fo r  th e  r e ­
s u l t s  o b ta in e d  in  t h i s  t e s t .
R e s u l ts  from  t e s t  3 , lo c a te d  a t  W lnnsboro, L o u is ia n a  d u r in g  
1966, a re  p re s e n te d  in  T ab le  XV. D ata in  t h i s  t a b le  show th a t  th e  
b o l l  w e e v il i n f e s t a t i o n  d ev elo p ed  v e ry  s lo w ly . E xtrem ely  dry
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Table XV, B o ll  w e e v il i n f e s t a t i o n  in  S to n e v i l le  7 ( re d  fo l ia g e )  
s e le c t io n  and S to n e v i l le  7A (g re e n  f o l ia g e )  s e le c t io n ,  
W innsboro, L o u is ia n a , 1966
A verage number damaged sq u a re s  p e r  1 0 0 -sq u are  sample 
Date Red s e le c t io n  G reen s e le c t io n
6-28 0 ,0 1 .0
7-7 0 ,0 0 .5
7-15 0 .0 0 .0
7-22 0 .3 1.3
7-27 0 .0 0 .0
8-3 0 .8 1 .8
8-9 1.3 1.5
8-17 2 .3 4 .3
8-23 3 .5 12.5
8-29 9 .8 26.5
9-7 26.5 25 .8
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c o n d it io n s  d u r in g  June and J u ly  were though to  have been  r e s p o n s ib le  
fo r  t h i s .  R ain  which o ccu rred  d u rin g  e a r ly  A ugust and b o l l  w eev il 
movement from m ature f i e ld s  o f  c o tto n  were re s p o n s ib le  fo r  an in ­
c re a se  in  b o l l  w eev il damage In th e  t e s t .  The in c re a s e  was more 
pronounced in  th e  g reen  b o rd e r  row s, n e c e s s i t a t in g  in s e c t ic id e  
a p p l ic a t io n  A ugust 29 , one week p r io r  to  a  need fo r  a p p l ic a t io n  in  
th e  red  fo lia g e  s t r a i n .  In  t h i s  t e s t  th e re  was v e ry  l i t t l e  d i f f e r ­
ence in  developm ent o f  b o l l  w eev il i n f e s t a t i o n s  betw een bo th  s t r a i n s .  
The lack  o f d i f f e r e n c e s  can p ro b ab ly  be e x p la in e d  by th e  movement 
o f  b o l l  w e e v ils  from nearby  m atured c o tto n  f i e ld s  in to  th e  t e s t  
a re a  and a ls o  th e  m a tu ra tio n  o f the  p la n ts  In  th e  t e s t  f i e l d .
B o ll w eev ils  which moved from nearby f i e ld s  in  sea rch  o f  food 
seemed to  s e t t l e  w herever c o tto n  sq u a re s  were a v a i la b le  i r r e s p e c t iv e  
o f f o l ia g e  c o lo r .  The t e s t  f i e l d  m atured to  such an e x te n t  th a t  
in s e c t i c id e  a p p l ic a t io n s  were d isc o n tin u e d  September 15.
SECTION I I I
BOLL WEEVIL SEX ATTRACTANT STUDIES
R e s u l ts  o f  la b o ra to ry  and f i e l d  s tu d ie s  have shown th a t  th e  
m ale b o l l  w e e v il e m its  a  su b s ta n c e  ( se x  a t t r a c t a n t  o r  e x c i t a n t )  which 
i n i t i a t e s  a  d e f i n i t e  re sp o n se  by fem ales  o f th e  s p e c ie s .  The p r e s e n t  
s tu d y  was conducted  in  o rd e r  to  a c q u ire  f u r th e r  In fo rm a tio n  on f i e l d  
b e h a v io r  o f th e  b o l l  w e e v il in  re sp o n se  to  the  sex pherom one. A 
secondary  p u rpose  o f  t h i s  s tu d y  was to  d e te rm in e  i f  th e  m ale th u r-  
b e r ia  w e e v il ,  A^ g ra n d is  th u rb e r ia e  P ie r c e ,  i s  a t t r a c t i v e  to  b o l l  
w eev il p o p u la t io n s  in  th e  f i e l d .
L i t e r a tu r e  Review
" in s e c t s  have managed to  p e r s i s t  in  h o s t i l e  su rro u n d in g s  
because  th ey  have d ev elo p ed  e x t r a o rd in a r y  a d a p ta t io n s  o r a b i l i t i e s ,  
one o f  \rtiich  i s  a  h ig h ly  s p e c ia l iz e d  sen se  o f  sm e ll. Some in s e c t s  
can  fo llo w  u n e r r in g ly  an odor t r a i l  to  a  so u rce  o f  fo o d , to  h o s t  
p la n t s  and a n im a ls , to  th e  o p p o s ite  se x , o r to  th e  r i g h t  p la c e  to  
la y  eg g s . Because many in s e c t s  depend fo r  t h e i r  s u r v iv a l  on th e se  
o d o rs , f r e q u e n t ly  th ey  can be a t t r a c t e d  by means o f  a  ch em ical to  a 
t r a p  f o r  d e te c t io n  p u rp o se s , o r  to  a  to x ic a n t  th a t  d e s tro y s  th e  
i n s e c t ,  o r  to  a su b s tan ce  which makes them in c a p a b le  o f  f e r t i l e  
m a tin g "  (Jaco b so n  and B eroza , 1963).
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A ccord ing  to  Jacobson  (1965) a t t r a c t a n t s  may be c l a s s i f i e d  a s  
se x , fo o d , o r  o v ip o s i t io n  lu r e s .  The type o f  lu r e  i s  in f e r r e d  by 
th e  b e h a v io r  o f th e  i n s e c t .  A ch em ical i s  p ro b a b ly  a sex a t t r a c t a n t  
i f  i t  b r in g s  to  i t  an i n s e c t ,  which th e n  assum es a m ating  p o s i t io n .  
Ih e se  sex  a t t r a c t a n t s ,  u s u a l ly  r e le a s e d  by th e  fem ale i n s e c t ,  a re  
im p o rta n t l in k s  in  th e  p ro c e s s  by which the  o p p o s ite  sex es  lo c a te  
each  o th e r  fo r  m a tin g . A lthough o dors  r e le a s e d  by fem ale in s e c ts  
a re  u s u a l ly  fo r  th e  p u rp o se  o f  a t t r a c t i n g  m ales from  a d i s ta n c e ,  
they  may a l s o  se rv e  m erely  to  e x c i te  th e  male s e x u a lly  b e fo re  
c o p u la t io n . S exual odors r e le a s e d  by m ales a re  p r im a r i ly  f o r  the  
p u rpose  o f  s e x u a lly  e x c i t in g  th e  fem a le , making h e r  more r e c e p t iv e  
to  th e  m a le 's  ad v an ces , r a t h e r  th an  lo n g -ra n g e  a t t r a c t a n t s .
A com plete re v iew  o f  i n s e c t  sex a t t r a c t a n t s  i s  beyond the  
scope o f  t h i s  s tu d y . E x te n s iv e  rev iew s o f  th e  s u b je c t  were made 
by K a rlso n  and B u ten an d t (1959) and Jacobson  (1 9 6 5 ).
S e v e ra l s tu d ie s  concerned  w ith  sex  a t t r a c t a n t s  have been  
conducted  w ith  v a r io u s  s p e c ie s  o f  c o t to n  i n s e c t s .  Most o f  t h i s  
r e s e a r c h  h a s  concerned  le p id o p te ro u s  s p e c ie s ,  l a r g e ly  b ecause  o f  
the freq u en cy  w ith  which sex a t t r a c t a n t s  have b een  e x h ib i te d  in  
t h i s  o rd e r  and a l s o  because  o f  th e  econom ic im portance  o f  th e  o rd e r .  
G entry  e t  a l .  (1964) d em o n stra ted  th e  p re se n c e  o f  a  fem ale sex 
a t t r a c t a n t  in  th e  to b acco  budworm, H e l io th i s  v ir e s c e n s  ( F . ) .
B erger £ t  a l .  (1965) con firm ed  th e  p re se n c e  o f  the fem ale sex 
a t t r a c t a n t  in  th e  to b acco  budworm and a l s o  r e p o r te d  the  p re sen ce  
o f such an  a t t r a c t a n t  in  th e  bollw orm , H e l io th i s  zea  (B o d d ie ). 
F la s c h e n tr a g e r  e t  a l .  (195 7) r e p o r te d  t h a t  a ch em ical sex a t t r a c t a n t
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fo r  m ale p in k  bollw orm  m oths I s  produced by th e  fem a le s . Ouye and 
B u tt  (1962) r e p o r te d  th e  s u c c e s s fu l  e x t r a c t io n  o f  th e  p in k  bollw orm  
sex  a t t r a c t a n t .  L a te r ,  Jo n es  e t  a l .  (1966) r e p o r te d  on th e  I s o la ­
t i o n ,  I d e n t i f i c a t i o n  and s y n th e s is  o f  the  p in k  bollw orm  sex  a t t r a c ­
t a n t .  Ig n o ffo  e t  a l .  (1963) re p o r te d  the p re se n c e  o f  a  sex a t t r a c ­
t a n t  In  th e  fem ale cabbage lo o p e r ,  T r ic h o p lu s la  n l  (H ubner). Shorey 
e t  a l . (1964) s u b s ta n t ia te d  th e se  f in d in g s  w ith  a  r e p o r t  on a  quan­
t i t a t i v e  b lo a s s a y  tech n iq u e  f o r  th e  sex pheromone o f  th e  cabbage 
lo o p e r .  B erger (1966) l a t e r  r e p o r te d  th e  i s o l a t i o n ,  i d e n t i f i c a t i o n ,  
and s y n th e s is  o f  th e  cabbage lo o p e r sex  a t t r a c t a n t .  A p a p e r  by 
G aston and Shorey (1964) re v e a le d  t h a t  th e  sex pheromones o f  c o tto n  
p e s t s  P ro d en la  o m l t h o g a l l l  Guenee, S podoptera  ex ig u a  (H u b n er),
H. zea  (B o d d le ) , and v lr e s c e n s  ( F .)  have a l s o  been  s u c c e s s fu l ly  
b io a ssa y e d  by th e  same te c h n iq u e . -  - -
K e l le r  £ t  a l .  (1964) re p o r te d  th a t  a  su b s ta n c e  produced  by 
m ale b o l l  w e e v ils  a t t r a c t e d  fem ales fo r  m ating  p u rp o se s . A ir  drawn 
c o n tin u o u s ly  o v er m ales in  a  cage was p assed  th ro u g h  c h a rc o a l ,  which 
was th en  e x t r a c te d  w ith  c h lo ro fo rm . Removal o f th e  s o lv e n t  from th e  
e x t r a c t  y ie ld e d  a  su b s tan c e  to  which fem ales q u ic k ly  re sp o n d ed . 
Response was c h a r a c te r iz e d  by r a p id  w a lk in g , s ta n d in g  h ig h  on t h e i r  
f r o n t  l e g s ,  and h o ld in g  t h e i r  an ten n ae  h ig h  and fo rw ard .
C ross and M itc h e l l  (1966) r e p o r te d  o b s e rv a t io n s  o f  m ating  
b e h a v io r  o f th e  b o l l  w e e v il  in  the f i e l d .  M ales w ere n o t  observed  
to  resp o n d  to  fem ales  over d is ta n c e s  g r e a te r  th an  1 o r 2 in c h e s ,  
how ever, fem ales  o f te n  so u g h t m ales from d is ta n c e s  o f  more than  
30 f e e t ,  e s p e c ia l ly  from downwind p o s i t i o n s .  The a u th o r s  were o f
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th e  o p in io n  th a t  t h i s  resp o n se  was due to  a w ind-borne pheromone 
r e le a s e d  by th e  m ale.
P rocedure
A tra p p in g  tech n iq u e  was u t i l i z e d  to  study  the f i e l d  b eh av io r 
o f  th e  b o l l  w eev il in  re sp o n se  to  i t s  sex pheromone. A tra p  was 
d e s ir e d  which had a  minimum s u rfa c e  a r e a ,  b u t s t i l l  p o sse ssed  th e  
c a p a b i l i ty  o f  h o ld in g  any b o l l  w e ev ils  t h a t  were a t t r a c t e d  to  the 
caged w e ev il. Minimum s u rfa c e  a r e a  would in c re a s e  th e  p r o b a b i l i ty  
th a t  a  trap p ed  in s e c t  had a c t iv e ly  sought the  tra p  r a t h e r  than  
hav in g  a c c id e n t ly  flow n in to  i t .  A sm a lle r  s u rfa c e  would be e a s i e r  
to  in s p e c t  and m a in ta in  r e l a t i v e l y  f re e  o f  unwanted s p e c ie s .  The 
tra p  d esig n ed  ( P l a t e  1 )  was composed o f  a  6 by 6 - in ch  backboard 
o f % -inch plywood p la ce d  on a  6 by 4 - in ch  s ta g e  o f %-inch plywood. 
T h is p ro v id ed  a s ta g e  or balcony  o f  1 -3 /4  in ch es  p r o je c t in g  a t  a 
r i g h t  a n g le  to  th e  backboard  on each s id e .  T h is s ta g e  trap p ed  any 
w e ev ils  t h a t  were a b le  to  f re e  them selves from the  backboard and 
would have o th e rw ise  f a l l e n  to  th e  ground. A h o ld in g  chamber was 
p ro v id ed  fo r  the caged w eev il by d r i l l i n g  a 3 /4 - inch h o le  through 
th e  main b o a rd . The w eev il was h e ld  c a p tiv e  in  the  chamber by a 
2 - in ch  square  o f  14-mesh sc re en  s ta p le d  on each s id e  o f th e  h o le . 
The sc re en  allow ed  movement o f a i r  th rough  the  cage in  which th e  
w eev il was h e ld ,  th e reb y  f a c i l i t a t i n g  the  sp read  o f any v o l a t i l e  
m a te r ia l  in to  the env ironm en t. A w ire  b a i l  was a t ta c h e d  to  th e  top 
o f  th e  t r a p s  to  a id  in  h a n d lin g . Each t ra p  was mounted on h by 
2 - in ch  s ta k e s  which v a r ie d  in  le n g th  acco rd in g  to  c o t to n -p la n t  
h e ig h t .  T raps were p o s it io n e d  a t  h e ig h ts  com parable to  th a t  o f
P la te  1. Trap used f o r  sex a t t r a c t a n t  s tu d le
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the  p la n ts  because  b o l l  w eev il a c t i v i t y  I s  more pronounced in  the 
upper a re a s  o f  th e  c o tto n  p la n t .
T raps were co a ted  w ith  a la y e r  o f  S tik e m ®  ( a c t iv e  in g re d ie n ts  
97 p e rc e n t  po lym erized  b u te n e f iso b u te n e , and b u ta n e ; i n e r t  in g re ­
d ie n t s  3 p e rc e n t;  M ichel and P e lto n  C o ., E m e ry v ille , C a l i fo rn ia )  
w ith  th e  e x c ep tio n  o f  th e  sc reen ed  a r e a .  S tik e m ® w a s  a p p lie d  a s  
a  th in  la y e r  to  p re v e n t " ru n n in g " . Traps were c lean ed  and S tik em ®  
re a p p lie d  whenever n e c e s sa ry .
B o ll w eev ils  used in  t h i s  s tudy  were o b ta in e d  from a la b o ra ­
to ry  c u l tu r e  o f  L o u is ian a  o r ig in .  The th u rb e r ia  w eev ils  were 
o b ta in e d  from a la b o ra to ry  c u l tu r e  o f  A rizona o r ig in .  Hie w eev ils  
were r e a re d  a t  a tem p era tu re  o f  80° F. and a r e l a t i v e  hum id ity  o f 
ap p ro x im a te ly  60 p e rc e n t u s in g  a s y n th e t ic  medium and r e a r in g  
p ro c ed u re s  s l i g h t l y  m o d ified  from th a t  d e s c r ib e d  by E a rle  £ t  a l . 
(1 9 5 9 ). The m odified  medium c o n ta in ed  5 grams o f  ace to n e  square  
powder, 3 grams o f  soybean p r o te in ,  and 1 gram o f  y e a s t  in  a d d i t io n  
to  th e  o th e r  com ponents. Upon emergence from p u p a l c e l l s  a d u l ts  
were sexed by methods d e sc rib e d  by L i t t l e  and M artin  (1942) and 
th e  sexes h e ld  s e p a ra te ly  th ro u g h o u t the s tu d y . M itc h e ll  (1963) 
r e p o r te d  only  87.5 p e rc e n t accu racy  u s in g  t h i s  m ethod, th e r e fo r e ,  
on ly  th o se  w e ev ils  th a t  e x h ib i te d  u n q u e s tio n a b le  m orp h o lo g ica l 
c h a r a c t e r i s t i c s  were used . W eevils were h e ld  a t  80° F. and fed  
on f r e s h ,  d e b ra c te d  c o tto n  sq u ares  fo r  a minimum o f one week 
b e fo re  they  were p la ce d  in  t r a p s  in  th e  f i e l d .
These s tu d ie s  in c o rp o ra te d  5 t r a p  tre a tm e n ts ;  th u rb e r ia  
w eev il male and fem ale , b o l l  w eev il male and fem ale , and a c o n tro l
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which co n ta in ed  no in s e c t .  A t each lo c a t io n  a random ized a rra n g e ­
ment o f the  5 tre a tm e n ts  was r e p l ic a te d  s e v e ra l  tim es depending 
upon a v a i la b le  space .
T rapping was done in  1965 in  Tensas P a r is h  n e a r  S t. Jo sep h . 
T raps were p la c e d  in  c o tto n  f i e ld s  ab o u t 2 weeks a f t e r  emergence o f 
c o tto n  s e e d lin g s  d u rin g  A p r i l  and May. A t o t a l  o f  150 t r a p s  (30 
r e p l ic a t io n s )  were u t i l i z e d .  Some o f  th e se  t r a p s  rem ained in  the 
f i e l d  only  1 to  2 w eeks, w h ile  o th e r s  rem ained fo r  a  p e r io d  o f 
8 weeks. T raps were removed from f i e ld s  a t  th e  tim e o f  d isap p e a ran ce  
o f o v erw in te red  b o l l  w eev ils  o r when they  I n te r f e r e d  w ith  farm ing 
p r a c t i c e s .
In  1966 tra p p in g  was done n e a r  C lin to n , L o u is ian a  d u rin g  June 
and n e a r  S t. Joseph d u rin g  l a t e  J u ly ,  A ugust, and Septem ber. S ix ty  
t r a p s  (12 r e p l ic a t io n s )  were p laced  in  f r u i t i n g  c o tto n  f i e l d s  n ea r 
C lin to n . These t r a p s  rem ained  in  th e  f i e l d  fo r  a p e r io d  o f 3 weeks. 
F i f ty  t r a p s  (10 r e p l ic a t io n s )  were p laced  in  an u n tre a te d  c o tto n  
f i e l d  n e a r  S t. Joseph J u ly  27. H iese t r a p s  rem ained in  th e  f i e ld  
fo r  2 months a t  which tim e th e  c o tto n  had m atured and was read y  fo r  
d e f o l ia t io n .
B o ll w ee v ils  th a t  were c o l le c te d  on t r a p s  were taken  to  the 
la b o ra to ry  fo r  d is s e c t io n  and d e te rm in a tio n  o f  sex . W eevils to  
v h ich  trap p ed  b o l l  w eev ils  had been  a t t r a c t e d  w r e  a l s o  r e tu rn e d  
to  th e  la b o ra to ry  fo r  v e r i f i c a t i o n  o f  p red e te rm in ed  sex by d is s e c ­
t io n .  T raps were examined and dead w e e v ils  re p la c e d  once a  week 
d u rin g  1965 s in c e  tra p p in g  was done d u rin g  p e r io d s  o f  r e l a t i v e l y  
m ild  te m p e ra tu re s . D uring 1966, how ever, t r a p s  were examined tw ice
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a week because  o f  th e  reduced  lo n g e v ity  o f  caged w e ev ils  r e s u l t in g  
from h ig h e r  average  te m p e ra tu re s .
R e s u lts  and D iscu ss io n
The r e s u l t s  o f  re se a rc h  on b eh av io r o f  b o l l  w e ev ils  In  re sp o n se  
to  th e  sex  pheromone a re  p re s e n te d  In  Table XVI. I t  i s  a p p a re n t from 
th e se  d a ta  th a t  a s ig n i f i c a n t  re sp o n se  was o b ta in ed  on ly  in  th e  t e s t  
conducted in  se e d lin g  c o tto n  a t  S t .  Joseph d u rin g  the  sp r in g  o f 1965.
Data from s tu d ie s  conducted  a t  t h i s  tim e re v e a le d  th a t  t r a p s  
c o n ta in in g  m ales o f  e i t h e r  s p e c ie s  were s ig n i f i c a n t ly  more a t t r a c ­
t iv e  than  t r a p s  w ith o u t w e e v ils . These t r a p s  caugh t 5 to  7 tim es a s  
many w eev ils  a s  d id  th e  c o n t r o ls .  T raps c o n ta in in g  fem ales caugh t 
2 to  3 tim es as  many w e ev ils  a s  d id  the  c o n t r o l s , b u t  t h i s  d i f f e r ­
ence was n o t  s ig n i f i c a n t .
Traps c o n ta in in g  male b o l l  w e e v ils  caugh t s ig n i f i c a n t ly  more 
w e ev ils  than  t r a p s  c o n ta in in g  fem ales o f e i t h e r  s p e c ie s .  While 
c o n s id e ra b ly  more w e e v ils  were caugh t on th u rb e r ia  male t r a p s  
th an  on t r a p s  c o n ta in in g  b o l l  w eev il o r  th u rb e r ia  fem ales the  
d i f f e r e n c e  was n o t s ig n i f i c a n t .  However, a t o t a l  o f  64 w eev ils  
was caught on a l l  t r a p s  c o n ta in in g  m ales and on ly  25 on t r a p s  con­
ta in in g  fem ales. The t o t a l  number o f w e ev ils  c o l le c te d  on t r a p s  
c o n ta in in g  m ales was s ig n i f i c a n t ly  g r e a te r  than  th e  t o t a l  number 
o f w eev ils  c o l le c te d  on t r a p s  c o n ta in in g  fem ales. K e l le r  e t  a l . 
(1964) a ls o  re p o r te d  m ales to  be more a t t r a c t i v e  in  la b o ra to ry  
ex p e rim en ts .
T h ir ty -n in e  o f the  64 w eev ils  c o l le c te d  on t ra p s  c o n ta in in g  
caged m ales were fem a le s , how ever, t h i s  d i f f e r e n c e  was n o t
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T able XVI. Numbers o f  b o l l  w ee v ils  c o l le c te d  on ad h es iv e  t r a p s  
In  c o tto n  f i e ld s  a t  th re e  lo c a t io n s  d u r in g  1965-66
T reatm ent
Number o f  b o l l  w e e v ils  trap p ed  
Male Female T o ta l&
B o ll  w eev il male
S t. Joseph  -  1965
15 21 36 a
T h u rb e ria  male * 10 18 28 ab
T h u rb e ria  fem ale 7 8 15 be
B o ll  w eev il fem ale 5 5 10 be
C o n tro l 1 4 5 c
B o ll w eev il male
C lin to n  -  1966
1 1
T h u rb e ria  male 1 - 1
R iu rb e r ia  fem ale - 1 1
B o ll w e ev il fem ale - 2 2
C o n tro l 1 2 3
B o ll w eev il male
S t .  Joseph  - 1966
12 13 25
T h u rb e ria  male 10 15 25
T h u rb e ria  fem ale 9 8 17
B o ll w eev il fem ale 13 10 23
C o n tro l 11 14 25
a Numbers n o t fo llow ed  by the  same l e t t e r  a re  s ig n i f i c a n t ly
d i f f e r e n t  a t  th e  57. le v e l  o f p r o b a b i l i ty  acco rd in g  to  D uncan 's 
(1955) m u ltip le  range t e s t .
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s ig n i f i c a n t .  H iese d a ta  in d ic a te  t h a t  m ales a re  more a t t r a c t i v e  than  
fem ales and bo th  sex es  respond  to  th e  m ales.
W hile K e l le r  a t  a l .  (1964) re p o r te d  th a t  only  fem ales were 
a t t r a c t e d  to  m ales in  th e  b o l l  w e e v il ,  o th e r  I n s e c t  s p e c ie s  have 
been  re p o r te d  in  which b o th  sexes re sp o n d . Jacobson  (1965) in c lu d e s  
a c h a p te r  concern ing  a t t r a c t a n t s  produced by one sex to  lu re  b o th  
se x e s , which he c a l le d  assem b lin g  s c e n ts .  Hie in s e c t  sp e c ie s  in ­
vo lv ed  a re  a l l  in  th e  o rd e r  G o leo p te ra  and a re  t r e a te d  s e p a ra te ly  
in  J a c o b so n 's  t e x t  because  one sex p roduces a su b stan ce  which cau ses  
b o th  sex es  to  assem ble fo r  m ating . A ccording to  Jacobson a v o l a t i l e  
su b stan ce  re s p o n s ib le  f o r  mass a t t r a c t i o n  o f bo th  male and fem ale 
o f  Ip s  confusus (Le C onte) and ^  ponderosae (Sw.) i s  o b ta in ed  from 
the  h in d  g u t o f  m ature m ales o f  the  r e s p e c t iv e  s p e c ie s .
D ata from tra p p in g  s tu d ie s  conducted d u rin g  1965 in  th e  S t. 
Joseph  a re a  a ls o  showed th a t  th e re  was no s ig n i f i c a n t  d if f e r e n c e  in  
the  re sp o n se  o f  f i e l d  w e e v ils  to  th u rb e r ia  w e e v ils  o r  to  b o l l  w e e v ils . 
A t o t a l  o f  43 w eev ils  were c o l le c te d  from t r a p s  c o n ta in in g  th u rb e r ia  
w e e v ils ,  w h ile  46 were c o l le c te d  from t r a p s  c o n ta in in g  b o l l  w e e v ils .
L i t t l e  su cc e ss  was r e a l iz e d  in  tra p p in g  s tu d ie s  conducted in  
o ld e r ,  f r u i t i n g  c o tto n  a t  C lin to n , L o u is ia n a  d u rin g  June o f  1966.
Very few w e ev ils  were tra p p e d  and a s  many were caugh t on the  c o n tro ls  
a s  on any o th e r  tre a tm e n ts .  H iese d a ta  su g g ested  th a t  movement o f 
b o l l  w eev ils  in  th e  a re a  was random and th o se  w ee v ils  c o l le c te d  
sim ply  b lu n d ered  in to  th e  t r a p s .  Hie lack  o f  su ccess  in  tra p p in g  
f i e l d  w e e v ils  su g g ested  th a t  v e ry  few were p r e s e n t ,  how ever, i t  had 
been observed  th a t  the  p o p u la tio n  o f o v e rw in te red  w eev ils  in  th e
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f i e l d  was ex trem ely  h ig h . In  t h i s  a re a  v e ry  few w eev ils  were 
trap p ed  o u t o f  an ex trem ely  la rg e  f i e l d  p o p u la tio n , w h ile  th e  y ea r 
b e fo re  in  th e  S t. Joseph a re a  a c o n s id e ra b le  number had been 
c o l le c te d  when f i e ld  p o p u la tio n s  were known to  be low. The resp o n se  
in  th e  S t. Joseph  a re a  in d ic a te d  t h a t  b o l l  w eev ils  were p o s s ib ly  
seek ing  m ates upon em erging from h ib e rn a t io n  s i t e s ,  w h ile  a t  C lin to n , 
in  o ld e r  c o t to n ,  no resp o n se  was no ted  p ro b ab ly  because  the  o v er­
w in te red  w e ev ils  had been in  the  f i e l d  long enough to  have a lre a d y  
m ated.
Hie d a ta  o b ta in e d  from th e  S t, Joseph a re a  l a t e r  in  1966 
f u r th e r  su g g e s ts  th a t  b o l l  w eev ils  respond  to  a sex  a t t r a c t a n t  only  
when f i e ld  p o p u la tio n s  a re  n u m eric a lly  low and m ates a re  n o t r e a d i ly  
a v a i la b le .  In  t h i s  t e s t  numerous w e ev ils  were tra p p e d , b u t  an 
e q u a l number on c o n tro l  t r a p s  in d ic a te d  th a t  b o l l  w ee v ils  were n o t 
resp o n d in g  to  caged w e e v ils ,  b u t b lu n d ered  in to  th e  t r a p s  d u rin g  
random movement ab o u t th e  f i e l d .  As seen  in  Table XVI, th e re  was 
no s ig n i f i c a n t  d i f f e r e n c e  in  numbers o f  w eev ils  c o l le c te d  from 
f iv e  tra p  tre a tm e n ts  d u rin g  1966.
The lack  o f  numbers o f  w eev ils  c o l le c te d  in  a d d i t io n  to  
v a r i a t io n  o b se rv ed , does n o t a llo w  c o n c lu s io n s  to be made w ith o u t 
f u r th e r  d e ta i l e d  s tu d ie s .
SUMMARY
O verw intered  b o l l  w e ev ils  congregated  in  e a r ly  p la n te d  b o rd e r 
rows o f c o tto n  p ro v id ed  the  d if f e r e n c e  in  p la n t in g  d a te s  was s u f f i ­
c i e n t  to  g ive  a  d i s t i n c t  d i f f e r e n c e  in  s iz e  o f  p l a n t s .  I n s e c t ic id e s  
a p p lie d  on a re a s  o f  b o l l  w eev il c o n c e n tra tio n  r e ta rd e d  b u ild u p  o f 
b o l l  w eev il p o p u la tio n s  in  a d ja c e n t  a r e a s ,  th e r e f o r e ,  d e la y in g  the  
d a te  a t  which o v e r a l l  i n s e c t i c id e  tre a tm e n t had to  be i n i t i a t e d .
Where f i e ld s  o f  re d  f o l ia g e  c o tto n  were b o rd e red  by narrow  
s t r i p s  o f  g reen  fo l ia g e  c o t to n ,  b o l l  w eev ils  tended to  congregate  
in  th e  b o rd e r  s t r i p s  upon t h e i r  e n te r in g  the  f i e l d s .  I h i s  concen­
t r a t i o n  was tho u g h t to  be due to  the p ro x im ity  o f  th e  b o rd e r s t r i p s  
to  h ib e rn a t io n  s i t e s  a s  w e ll  a s  n o n p re fe ren ce  fo r  th e  red  fo l ia g e  
s e le c t io n .  Where such co n g re g a tio n  o c c u rre d , a p p l ic a t io n  o f 
in s e c t i c id e s  p rev en ted  movement in to  th e  rem ainder o f  the t e s t  
and th u s  d e lay ed  b o l l  w ee v il b u ild u p  in  t h i s  a r e a .
B ehavior o f  th e  b o l l  w eev il in  th e  f i e l d  in  re sp o n se  to  the 
sex pheromone was s tu d ie d . S ig n i f ic a n t  resp o n se  to  caged w eev ils  
was o b ta in ed  only  d u rin g  th e  e a r ly  p a r t  o f th e  c o tto n  growing 
season  a t  which tim e o v e rw in te rin g  b o l l  w e ev ils  were e n te r in g  the  
c o tto n  f i e l d s ,  f t i i s  re sp o n se  in d ic a te d  th a t  b o th  the  b o l l  w eev il 
and th e  th u rb e r ia  w eev il em it some s o r t  o f sex a t t r a c t a n t ,  o r
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assen fc lin g  s c e n t ,  to  which b o l l  w e e v ils  resp o n d  under c e r t a i n  con­
d i t io n s *  Caged m ales w ere s i g n i f i c a n t l y  more a t t r a c t i v e  to  f i e l d  
w e e v ils  th an  w ere caged fe m a le s , how ever, b o th  sex es  were a t t r a c t e d  
to  th e  caged m ales.
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